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WD 2007/ 099304PCT/ GB2007/ 000686 1 STERO DAL
COMPOUNDS AS STERO D SULPHATASE | NHI BI TORS FI ELD

wo ehe70dENTI ON 5 The present invention rel ap€BchEBoBooiess

conmpound. In particular tthe present invention

provi des conpounds capabl e of inhibiting steroid
sul phat ase. BACKGROUND TO THE | NVENTI ON 10 Breast
cance&fERPEDRE: e AEPA AN TR T AT ERRENTFEREIORS t o

- be a maj or cause of death for wonen in-nost

Western countries. It is estimated to affect

Fg Brd?;xli Rﬁé(l\il mllion wonen per year across the
. n has one of the highest nortality
rates for breast cancer in the world with over 15

THRO pl%@%t"‘ﬁ@ﬁoﬁ“r@%?%?da @BmPolraar Irﬁggl‘ﬂbmér {Plg £r8ent invention

nearly one in five o cancer c
Pr eﬂ%mawtquabh of "1}'@:"*&&7@#@?0'? EYPHRiAsto t he age of

85 in Britain will devel op breast cancer during

éi ? @”gﬁi é(!k Qﬂ Al t hough nodem net hods of
BA(H&B&B N, v -lri earlier detection of the
di sease have greatly inproved survival rates,

Br@és@ Rakeet &NE ﬁévaéggf?d m@%c—#sg Evhgﬁﬁ Q%Jnggs %lq?ésg m%Ig)r ggl.%te Nt death for

for woren aged
wegieny insirog WesierstoupliRe erlt il eiatsH ta aﬁ&#b%npf@ﬁmatew 1 million

wdm@@eﬁ'gﬁr@bﬁ)s@ﬂ%g}obgén identified, nost of them
being related to wonen's hornonal and

reproductive history as. well as their famly
Briteire higs oo df the Higtestdmedaiiherateddioe breast dancdren thid whrid with over

35%@ h&‘frﬁ%l{ Se(bi osE&‘%%% %ér a:ﬁ?&rﬁbg & xfnéaaﬁklc%e hi %g ' all cancer

nenar
Ca%‘??s et 'Soefsf"zsteﬁéfaﬁsgiaméé wsynes living & thesiok of 85 in Bntam will develop

br%ﬁ@im@ﬁ&irﬁb e cduie GORr Bk 3@:11&@1%&&%@{1 ﬁr@fh'o%l@&ttrea’cment as
Sur pears 0
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camee mamxsdhs Ealing galsa ofdesdh for eoihah qyeihehgastlB5ER. 2
| ocal incision of lunp(s) in the breast(s), are
i nvol ved rat her than mastectony. To prevent any
Allypmescaferafisk obprasgicaticsealthough adiuptbhephirisk fastors have been

|deﬁﬁﬂeﬂnnﬁét€tﬂ lidrP 86ing RAdtéd BveHidrys thmQﬁ£§§c§ reé:vroduct;ve history as
i t ecllgqr%b%g fatFave beeny\@nvo ved
woff BRIREY ity ¥ 45 ete L Yome 3t 1IsE rislp P generaly

thosé méh scstmh@fanwmmmy af the nifskass e@Br yhseiedT israrche, late onset of

wAFS O o RS ol 0%

astases o
such as bones, skin, |ynph, node or

In the earliest stages of a breast cancer, surgery appears to be the treatment of choice.
In most of the cases, breast conserving surgical techniques, such as local incision of
lump(s) in the breast(s), are involved rafher than mastectomy. To prevent any
recurrence of the disease, radiotherapy is offen prescribed, particularly if breast
conserving techniques have been in\{crlveci.3 it is also used to reduce large tumours to an

operable size so that conservational surgery can be carried out.*

For advanced breast cancers, when the tumour has spread or recurred, the aim in the
treatment is no longer to cure but fo reach a palliative control. This is the case when
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brain. The treatnent varies depending on the

hornonal status of the patient (whether it is a
W(I087/098304 POSt - menopausal wonman to be treatQOﬂﬂﬁ&nmmM%

depending on the type of tunour. Certain tunours

have i ndeed been proven to rely on estrogens for

their growth 5 and devel opmént, |eading to what

' a  Hornone Dependent Breast Cancer

alle
r%?_ﬁ%é?s gtge MU hay reachrsiofies sirch asrboness dkinj yiph, nods or

bestire ntettesaten; vares depérimaainthé Bortrnki didt ; i
g o na co??b?f r%i'jaé% Fa&ﬁnt {whether it

dif.Ler il ur cel]s usin
ot o5 B bf el Nordinae” el tenssing on e e o
tqrr@b ofertaintugetsdava ndedrbibammyproved td I‘wj SOREBHENThr their growth

D BRADAD GBS 1d WRRULS a in the earl
) Sy megqt he rrg%jel o% %@F‘?gﬁg@ﬁgm&&#’%%”aﬁg Breast Cancer
HOES %% f; }BHD%%%QFBHD% Ay igrated with ehetotgens, Wieere the aim is to
ki¥ elfflerentigllyc@inoug cemt bsif @ EoHiSt4tieR df%:gﬂ;%”ﬁ ents,® HDBC

£ ein. called the human C8strogen = are

9%2@@%{0({%3{%&@fg@qdb%tgttﬂme[g%oypr esent.' This protein,

| ocalised in the nucleus, interacts with
THS#dh td ' ormatiaon of a binding

c nf%ﬁ@%ﬁ??ﬂgc%éggg%éﬂy roé'%sség"?aeﬁfelgo'ﬂ q‘f‘eaﬁ’?"g’r 19R0s, when the
mﬂ%@c?ﬁ“@ﬂ?qsrﬂft'w @t 8t dirodgoeth, RNArder mestpmiehs ke regulate cell
grgethesq funtitsnor hirdre, @Epé’&ﬂc%tﬁﬁ,ecaﬁ%ﬁogéh%lﬁ?%g)estmgen Receptor

nt tunour ce

: ' r,effici 1 r
(h%g)fq ?@%}tjt% F\J/Gg%r?t'a W RRlF esiises n Ithed?‘-'c%é%élﬁfﬁi@pts with estrogens
BpHBe &1 thedprnatibm ot i fhirehgaconpat rIEests 86 AREPECription factor by

PRdhd préQudtiéiRds mW [.4ion to _
o6 tgﬁﬂg %%I@e%}ﬁoﬁgjﬁ%g %? %/'fg: %@ﬁ?’)"."e%a‘afe o yfjchrare probably
es?ﬁ“ﬁa-‘ f%% IHeRpmaYRel @eiin and 75% of
post - nrenopausal wonen fall into the ER+ group
t dev nt of breast cancers can be
Pl ?sgvg’ihl %'%Falsﬁ'kag’bfq?‘ge??{féc‘?ﬁ%%%fé agst classifiedhegerrsirogen-receptor-

positiyg dERT)rwsthtcppesiion, towbﬁrc@ehh@:epfb&-néﬁ‘aﬁfg B8). At 5y of pre-
h aSéij% i A | ni St i ation to 8
e ) S ST o v
: 8y gequnéeé:w ertgﬁa%fcapman be diregtly @il{gdlftd ¥e pras@nce of estrogens.
ndokdres terapl, Whe@s the! 850 e diie ' e bvati i
Sﬁnﬁﬁ gﬁ Fbg&eqlg hoe gevgl opeu: ,altne??@ZIg % eaé%ﬁn@élg Sof estrogenic
‘and ar onR A6 HASNEP 0628, efigativie- apempeiv tnethe treaisent of HDBC.
Origitaila gum clessss of diibs regmhding IUIFSERR kg ke Dgééﬁlaped: anti-

oes@8ienbind BBmblabS Innff§i21 et const dered o H

Their action relies on their ability to bind
conpetitively to the specific receptor protein

AntitoBErogehs) SasPirBsRAkIsNGF 1B S8R0,

treaféie” ggens t 3}? é@ei [ s ge_ci fg I C r%‘%ﬁ%?‘%%%;?’?%n one of the first
nsequeﬁﬁef’3‘?’ RECHANEF aFtioR Gelies e their ablitibevirdacompetitively

to thaspeaifig receptomprateig hElM thus preventing access of endogenous esfrogens fo

their specific binding site. Consequently, the natural hormone is unable to maintain

tumour growth.

Of the anti-oestrogens commonly used in breast cancer therapy, tamoxifen (below) is
the most widely used because of the very low toxicity profile of the molecule. Despite iis
non-steroidal skeleton, tamoxifen possesses a mixed agonist-antagonist activity that
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TG nestientaiatee ldmgserhﬂaﬁmm%ﬁqrfe%ﬁ%nk n patients

. 1D Novel

after long-termtanoxifen treatnen
geni ¢ drugs, such as ICl 164384

re anti-oestro
N?geél B 2rfraestrogemie alrmse mush dis SICPVIBHSEY Bl h
di J - ! . 0\@(- E Vref since been
Bewered bupibk 136 ¥f wgmfcaﬂgéé\ﬂe& % F@t ﬁ? %mogﬁg@g}ﬂsted the need

the need to desSrgn
tut%ggiggt?@%%'ghny‘i Efgedsme years now, a new type of
anti-oestrogen has energed, conbini ng oestrogen
A\ge0L BEQy target tissues such as bone or liver
and ant agoni sm and/ or m ni mal agonismin
’ >t ve tissues such, asgbreasts or uterus.|2
I as Sel ective QCestrogen
are not only

réducing a patient's
B, ey. have al s@ been

/. -
e mneral densityrand ~"

of breastge
shown to increase 15 bon

Tseesfent ost eopor osi s | oy - menopausal wonen.
Ral oxifen is the first of this class of conpounds

Fortsﬁmgeyiegsed clinically.13 More SERMs are currently
i IYPRATCRW, 8 npwltgpeastdintilbesitgrp) i ght . one
agodiam dne@bgggsgggqg%g%e%s he f rh g% H{"?%g&l%%ggﬂmnqesﬂ'ogen
in r&bg %P”e{qs&pﬂ t h HDBC. OFH¥er gad anpganirer anséu midmal agonism
Sel égenu( V& 3 B oeg bisasts cw-rute-esa@r'ﬂ{esgr&gmg&mg% ﬁgé%n od as
Slagtver G¢adroberoRystbhe Iy present s anot her '
P uﬁ%%"ﬁ% ap WSPH&%?f%iﬁﬁ’émﬁecﬁve in

redulcifh  daftrs Stk at.egy  to con
bon oifﬁ_soest r OSZ'%}S %[ebﬂgﬁ EHENPRIAGUL ey HavEtaisodRay BRown fo increase

Bapelly sl névenbont@sporos AN pOISNLG 191%% st er o ds
’ , n v
the first of iy’ OGRNF Corfpb&lirdl &5 BL dSy has_bee i "o ehe Raloxifen is
.y CEF‘{ ggt e used clinically.™ More SERMs are currently in
iy and these molecules might one day replace famoxifen as the first i
treatment for women with HDBC, ne

biosynthesis pathway represents another important sirategy to control of

development of oestrogen-dependent tumours.™ The enzyme aromatas ) ?he
converts androgenic C19 steroids to estrogenic C18 steroids, has been the ri:; tWh -
for reducing oestrogen levels. This enzyme complex, which containg g Zytozh? .
P450 hasmoprotsin, catalyses the aromatisation of the androgen A-ring with otnl:e
subsequent loss of the-C19 methyl group {o yield estrogens. )

Armi -
bmznoglutethlmfde (below) was the first aromatase inhibitor used for the treatment of
reast cancer. It however showed a number of undesirable side effects given its.wide
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for reduci ng oestrogen levels. This enzyne
conpl ex, which contains a cytochrone 25 P450

wonen®piet ei n, catal yses the aromati sati onolg'r/élzhzﬁowmm%

[ i | oss
androgen A-ring with the subsequent
the-C19 nethyl group to yield estrogens.
Ami nogl ut et hi mi de (below) wAs the first aronatase

' i bitor used for the treatnent of breast _
S%%Hglglr? W’gﬁ%&f@?‘%%ﬂ?@éf &4hUrritrendarit araytess, raabll ftempts to

igireie of fhecbrigirgil \s@tchire Shalk 481 1D number of non-steroidal compounds

el?t@r@ny Hﬂ%§%§’i T*{e{(?egpagi‘zé%%o gr? rgigg%gqegzég@%gggnds such as letrozole,

I'brtory e
wé‘%%‘g’lﬁéipe ﬁm Retereynand high selgetintyFoi0thetddyme, and ars ajso befier
toferdtgd.nal - structure have led to a nunber of

non-steroi dal conpounds entering clinical
trials.16 The |ast generation devel oped conmpounds
Nipzol e, jch conbi ne hi gh potency

such
and JHi sel ectivity fm{ Bhe enzyne, and are al so
t ol er at ed. AY r?zole Case
ure of differer of aromatase
o Ni bt ors. Gener at nogl ut et hi m de, 10

A eneration | NC; _
gtase inhibitors are reserved as second |i ne

ar .

trg%?rrent for advancel™MBBC patients whose

di seases are no | onger controlled bé :anpx!zsn-

_ treme good toxicity ,

Strhl?l‘(ﬁ)}‘f%:’élﬁ red!ﬁg%g %&é& oo? faﬁq%?qsgﬁ@g!?ltogsr gﬁa@e@t@n I : aminoglutethimide,
AGFgﬁﬂqutipb}lg,letrggofqa.ecent clinical trials have been

conducted to assess their suitability as first

' nt

Tra!:li‘tigr?allgt/,raerg%eﬁgse inhibitors are reserved as second line treatment for advanced
HDBC patients whose diseases are no longer controlled by tamoxifen. However,
because of the extreme good toxicity profile of some of the latest aromatase inhibitors,
recent clinical trials have been conducted to assess their suitability as first line treatment

for HDBC.

Strong evidenca has emerged over the past decade, both biochemically and clinically,
that the sole inhibition of the enzyme aromatase cannot afford an effective reduction of
estrogenic stimulation to HDBC, the reason being thaf-other pathways are involved in
oestrogen biosynthesis. The sulphatase pathway is now considered 1o be the major
route for breast tumour oestrogen synthesis since sulphatase actlvity was found to

provide 10 fold more oestrone than the aromatase activity. "

In fhe sulphatase pathway, estrogens are synthesised from the highly available
precursor oestrone-sulphate, via two enzymes (scheme below): oestrona sulphatase
(STS) which hydrolyses oestrone-sulphate into oestrone, and 17B-hydroxysteroid
dehydrogenase (1 7B-HSD) which reduces oestrone into oestradiol. These two enzymes

represent the latest targets for oestrogen deprivation strategies.
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estrogenic stimulation to HDBC, the reason being _
that ot her pathways are invdlved in oestrogen

bi osynthesis. The sul phatase pathway is now
considered to be the F@%I‘ route for breast

t unour oestrogen synihesn s..si nce sul phat ase

activity was foungdsg provi d&o O fold nore
oestrone than the ]romatase a iint .16 25 In the

es{rpgens a t hesi sed

ilab precurso
suIErLat ERsrodel @ tWOSNenzynes heffg

ich<—
Gest r one, %¥hd

hat ase 1iSTS)
i nt
e3{s1713- H5D) DHEA-sulfiste
These two

hyﬂt(m%'.. es oestrone-s
1713-hydroxysteroi d dgf
whi ch reduces oestrone intosggstradiol.

enzymes represent the | atest targets for
gi n of

OmRBbf @Q;%Ber@eﬂrﬁo\fﬁgil My &kt f‘ﬁi%?%%fc’ Bgugag{ﬁ SEPNFaseNST: Steroid

E% rogens in _nornal an
su ?@Hﬁ%’é’é@ SIS, st steoiiai ssm;ﬁhatersansfﬁrmm 178 —hydrgxystermd

delthogehadeoi g5l p -HSD, 1713-h droxysterm
oe%r deh¥dro eﬁaser@tlz%ﬁ’é,}s7t %ﬂéﬁydc#%@l{ $oi fi A-isomerase; ER,
OH% GRNase A944-isonerase; ER, oestrogen
i nhi bitors have been

receptor. Several potent
' ' or oestrone sul phatase. They all

SGMQ %Eef" ﬁﬂ'b RUPRERYS E’?%FE’?@PQ fog a&eaﬁ’@eaufpzatase They all share
eeﬁ"ﬁ‘ﬁﬁ’ms&mﬁﬂrﬁgfea@aer ofneg aoraalibsmigt [jé@ﬁﬁg b B HSS mimics the

substrate

phenbr: AQinghaeagd b&yéeré&%&{%é %eég%ﬁ‘eo te. oPn the development of

sterod% ﬁgfﬂ sul phate
i3t g rs,lahmdgl\{aaqatg of ghethidal graupisetaye dberc hevAcaY at C3, of

::;g: &apﬁ?@ﬁ@z&t@ \;Qgsl fﬂﬁﬁ&%lﬁﬂggﬁ? oteﬂ%‘ fowg-n& %eﬁfmqeomolecule
esul %o?r[)ﬁ% n E%rm- c sﬁf@ngtggnglpwhlgd tothecdettification of the

the o

afyz%?ti'mammrémm(@pﬂzm dpret

STS. depihti Cadd %H th ﬁh:ﬁ Yhart: g“pﬁﬁr;"g‘;ﬁ%@g&gmpmew fpgetten of
n active &P ot F ofcligibt éne time- and

m“?eﬂﬁ%“tqea?{'d@f’ ST Sand T v vBloasTond @dmmﬁtrgﬂzdn ™ It was

howstee ravesles il mﬂélﬂ'ﬁgst%@«gr‘my Wwhi¥h 'ré?sle? thd 1B aee\%% g%%:lq $ES inhibitors

L d ndent manner
de"&dg&%%\%g%n "8‘?’8[‘%§§m nistration.” It was however

reveal ed to be highly estrogenic which raised the
To 2068 thd Soblss T iI-nhibi tors devoid of agoni st
ha ea tivi F?g éq@ﬁﬁ 55‘ n'laclmée\/%f"f?'dt PHEleHP GIsnestasoifbagesidnhibitors
*dh t{’Fﬁi}@dst eF@irgarivu sLipbesyate omcat 8¢ 0j- Qxe@@é&%ann-ﬁ&

famatai
sulfamatel ({BAUMST Ela}é%\nheﬁrﬂen%ytﬂ%hﬁ%ﬁ%u ﬁcopﬁ%e is conserved, have

ch as
been PO HHS (u%#ﬂ%cg tha §PB Y be Wknifed *‘rmmamh GBUMATE is less
potens HagmBYAPROft chas She wmég@dof BANE n % Ef@’ g%fn§ tricyclic
Tl

coum&ht’i—ﬁéseﬁrgﬂ %Lf‘fy{}%%% h%& gat L t?g;?q%:ﬁ%m out to be much

mor eh&‘ge'f*h aﬁd@@h’f\@gﬁ ofﬁ'hllb eretajpm'ig) Nts€fé QBEMHeRIc? el Beristic, 2"

567COUMATE| Wci®s SAIUREND: RARCHEY e, ety
i J?S Ped and t;r ﬁ@ % '%J” arﬁlgﬁ%ﬁ%ﬁ; vitro is now in pre-
clinic evelopment for clinical trials.
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trials? WD 2007/ 099304PCT/ GB2007/ 000686 6
Structures of the steroid sél phatase inhibitors
EMATE, COUMATE and 567COUMATE. PCT/ GB92/ 01587
t eaches novel steroid sul phatase inhibitors and
phar maceuti cal ,conpositions containing themfor
use in the ht{rent of oestrone dependent

|y breast capcer. These steroi

t umour s
sul pha g i | tors ar amate esters

% ' é{r}on amat e and,
préferably, oest r 3Osul pha‘?rat% 10 BN 0

I's knowAMpF&at EMATE is acgairerd EI1- STS i nhigdyj TE
as it displays nmore than 99%inhibition of EI-

Sgcg%wty inintact MCF-7 cells at 0.1 mM EMATE
y 51?Tﬁheo%t?@'dt%@hﬂisesmbmﬁN%TEmGUMAmEanWGOUMATE.

concentration-dependent manner, indicating that
ctive site-directed i nactivator.
nglGﬁg%/éﬁ’%Zl\%?Eﬁ GOV | SiRTRIY| Pypieptaseg inbibiters r ardh eharmaceutical
cmmrﬁlc@ﬂfamngﬁgerﬁ;ﬁﬁ ,usktin meﬁfhakd?éﬁt Bf bSstrone depen%ent tumours,
e ekl RS, T Sl BRE stlgrare slighamate esters

g? i\'s an enzyms tha
| §BthaN-dirptayl i APSirengud- %ulﬂ'l”ragxatdw andyi m&“gznablyﬁseﬁro%&suiphamate

(EMATE)d5k kagwininat EMATOi: Boid ﬁh?ltor 25 it pl
s I dence to su est t plays more than
ggﬁr}@{ Blidror RS Y ﬁggymb@ natpctei\olg 7 GelEi k1 IV GENMATE: @lso inhibits
theai§1—§T§re§maam ofimbr Erastoﬁcé:ﬁfﬁa;ﬁbn-gé;@ﬁ&%ht n@ﬁﬁg pins dﬁ':attng that it
alas v Cc e I nhlblt
ac8la r@g t%% \}Ievsztre—oﬁic\i%l’_@ %%3@5 nRIﬁH) gp_gﬂé-efg vtaggxr)gma!!y des:gned for’
fhed@}'l?fkﬂnﬁ &S -F16% il alsednivipilerdiehydroapisndrisier e aUpRktase (DHA-STS),
whigh tshay erﬁymb Ithat & behBledUh Gl AR BRUS r¥:le ih Qeeqi%g% hﬁgnosyntheas

shown to have a nenp
of tg%‘&[&f"gg’ﬁ Fge(%d a@%ﬂﬁ?‘?&'q nAFPc@emeeo‘g@glgmed sagyest that
andsesieperigh map Heetfvmen Mels-ﬁﬁiﬁﬁﬁdevéé ¥% ﬁ&ﬂot%h@f breast tumnour

gro?r?g Lﬁl\@%‘f? %aét?go ﬁ&r% rnoleo 8 %Imggtctmmpqie E‘UM% of nphlyer E1-8TS
(o2 atng[!]-ﬁ\ -l (R%) oqctlmlﬂjs eglifsidawieneit DdciNisteRd @W‘Eorally or
subistarisoPsly.t A taa§ifn, | cld Jus
effem;r‘ 5925 Oytat omdlls k; eew g?eg %e%t ownhtéthg?’%Strg‘?fg"r&?”hanc'"g
oalHHiEs o mige VS UBeRStAsk a0 agaepiation between DHA-STS activity
andél@gzgfjﬂt@g&f $an of i ai:atnﬁh rebgbtﬁggt ﬁ"%b&%%aﬂﬁ:@ may also occur
i v
L ouTh Sebr D SBACENE b e brrn T st o
'9’ '?’Pﬂ\’/' b aﬂnea.t%a -Q-atoEMATrEpladdd hys oi@SKdbBoms as in

oestt-dnais 10eSibhAanS ng _sul phat ase
b an%@%ﬁaé&w%fééﬁﬁh%%t@e PGPS e weaker

i,biti,0
non- ’9%88%‘@ WY¥Ess oest rogeni c acti vi ty.

Although optimal potency for inhibition of E1-STS may have been attained in EMATE, it
is possible that oestrone may be released during sulphatase inhibition and that EMATE
and its oestradiol congener may possess oestrogenic activity.
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X *@P% [PSFPR{cti vity which means that selectivity
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o ?ﬁilt;%ré%in 3?% geﬁm[gfol? e8RS 1% whish hevedtieeh so 15 identified and
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thét@@iegﬁ"g?'bﬁdrnﬁ}ég‘i‘?'e’?ans rﬁclﬁ’eo%ed' %St oF@ﬁea .Mty W.hmh means
s&er ol dal inhibitors P (5Y895D! tR7H8D dvpealis the isotype that

calaypsRohe Bteronvergionotivdsirent siddasetrati@. Oest r adi ol
derivatives which contain a side-chain with a

00 eavi ng group at the l1l6a- position have been
Un@ﬁo { lbggrsaorﬁbtf@m'i 7RH&Dsinbibitdrshis b&dnSrepbrfed.  Most of the
stequédal inbllphtes , forl F2B3-HEBN I e adi 0125 where
Oeliiey zi de- chai g? exhi rg;lggtv Q_hﬁf"g%]){“r E%’ETPR'/ Pt 'y 1P Rpdiigd structure.
32 SRS RES ‘”%’G’hﬁﬁgﬂﬁtﬁl %élﬁ@fshai!ew]i:ﬂmla@sod T&avgh@group at the 16a-
positiohi heme Shebf Powhe sHzy nd.to be _
(brd?ﬁé&&l?_gs i g eversi bl e Pﬁtﬁ%‘%?[ or gﬁm P8yl particular, 16a-
arﬁi; 8‘ n o nﬁmﬂ h‘glFlﬂz ¢ &WEZ%F’!@JHS b higk seaetivitp dsiardsOmucleophilic
agisth r¢sidues irt tieeste &FChb \dnbym .
irevkbgbié HHADR! ORYidg 28 ShHAR1-0 fn%;YT o by"4¢3.2 promising
UT Y p- 06 &t ToRaT OPEiRE sho toraspralient meietieshat position 16

( Bronobut
exhlg)g?q ghe (hg; et dadtivity Tdrimy,1Smﬂﬁmpﬂﬂﬁaﬁ%iﬁu%ﬂ&ﬁe@%y 16a-
(BropidhetyRgefiadibp 1y mBero%ﬂ? b RIS S ?g gﬁc} 4o)r. “They, however, turmed

out fo be pure agonists of the oestrogen recepfor.

y
R

HO

3 R =(CHyp)sBr o
4R (CHo)Br : Apigenin

17B-HSD type 1 inhibjtors: 1ch—(bromopropyl)—oestradioi, 3

1Soa-(bromopropyi)-oestradiol, 4 and a flavone derivative, apigenin.
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25 3 R=(CH)3Br 4 R=(CH2)4)3r 17p-HSD type

i nhi bi - diol, 3;
1 inhibitors: 16a-(bronopropyl)-oestra , 35
woLfa7debs@nopr opyo-oestradi 0, 4 and a fl avoPrE%/GB2007/000686

derivative, apigenin. WD

2007/ 099304PCT/ GB2007/ 000686 8 In an attenpt to
elimnate the intrinsic oes¢rogenicity of potent

i nhibitors and possibly at the sane tine engi neer

i [ [ [ | ecul e
anti-oestrogenic properties into the nol e :
Insan\atiembt thesAminkRy mg%i'yr)s'-c- {"5%@'083'/ fd%rﬁér% 6!‘1%@% and possibly at
ing the C7a-al Kyl am de s1de “chalir of
mgﬁ%&ﬁ ‘gﬁ PRIIBEY AtirsgiEgenic prmmmm_nwem_mpfacu]e,fseverai 160~
(bowdiy)esirsdiel de iR S earif PR 7o, [?rr{id’] ol Llon f ﬁ'ﬁdmown anti-
- 1 was obtaingd, wth est RN
°9%fﬁ%%ek'§§si¥4§8‘é MeEe prdiseieed. e Hawserc catfpdratoet Wibition of 178-HSD
tyngbb wias hakthimed, iwith ress&_u@éﬁlﬂ; 5@5{; gﬁtis;%ég}/rgg% ic &%E%not completely
r al i nhi - HSl
ab?%? éiﬁ'lﬁéoggg%eré#%%g‘l’seﬂ’gned. Fl avonoi ds, 10 which
are structurally simlar to estrogens, are able

' e tofy with estrogenic _

I ol g AR 9971 0SS e b a0 onas

“"h'85 Gt iEdirally: sirpiar yO iegiragehs, aﬁ@ehﬁﬁﬁtb&@d@ﬁﬁe loBstrogen receptor
educe

witl eghegtnis ot dhieSstrobBRY aMRfies PoRd atcﬁcgl[ ai a@ma%ﬁ@g Sgtivity is well

estrone 1nto oestra

docﬁﬁ’n@%@ﬁ%b&%ﬂg{: nf sfugies, hay|ware faanditerreduceitheasanvarsioh of osstrons
into%sﬁgﬂig]mdta&sé?‘ﬁmmﬁ-i—@D Wﬁﬁfﬁ@q:ld‘vﬁﬁ’gbﬁ?@@\%sg%tycﬂy% apigenin

(Figdie & é}ﬁé}géﬂ:r @'g(ec%%{ﬁgg%s? %ngge@%lépm‘gs with some inhibitory

15

20

25

t :
acﬂ@@%o#\élg 51¥ﬂsf§)nme 1 véthauhbeiy estrogesio BABA InhBlidrP Bor@niration, 2

Ahmed et af (Biochem Biophys Res Commun 1999 Jan 27,254(3):811-5) report on a
structure-activity relationship study of steroidal and nonsteroidal inhibitors of STS.

Steroid dehydrogenasss (DH) such as oestradiol 17B-hydroxysteroid dehydrogenasas
(E2HSD) have pivotal roles in regulating the availabllity of figands to interact with the
osstrogen receptor. E2HSD Type | reduces oestrone (E1) to the biologically active
oestrogen, oestradiol (E2), while E2HSD Type Il inactivates E2 by catalysing its
oxidation to E1. Thus the identification of compounds having DH inhibitory activity, in
particular, inhibitors of E2HSD Type |, could be of therapeutic value in inhibiting the
formation of E2.

WO03/033518 discioses compounds of the formulg



Ahnmed et a/ (Bi ochem Bi ophys Res Conmmun 1999 Jan

27;254(3)311-5) report on a structure-activity

rel ati onship study of steroidal and nonsteroida

inhibitors of STS. 20 Steroi d dehydrogenases (Dﬂ

such as oestradiol 171 3-hydroxysteroid

J a : : -

whglé%grﬁyuga? Igﬁglag ﬁséb%%ﬁ ! %3}3;}/ 0 % ¥g\yaen%jcstl([$}0§§ :ﬂté)’ alia steroid
sulphatesedritibitaist h t he oestrogen receptor. E2HSD Type

| reduces oestrone (E1) to the biologically

active oestrogen, oestradiol (E2), while E2HSD

Type Il inactivates E2 by catalysing its
SUsARM ASREG TS GF THERRESENE OlgieidSURKE at | on of

conmpounds having DH inhibitory activity, in 25
In % ﬁrst %sélr‘”&&}féellj {sn I?(I)v? ehi garc?)rrr]l;q{)ur?ﬁ%gw%% Eéérg}%llqa XITI ofyrlgl?aln%%ceutically
amnmdﬁé%mvmﬁaﬁ033518 di scl oses conpounds of the

formula 9 wherein Gis Hor a subsfituent. The

conpounds have activity as inter alla steroid

sul phat ase i nhi bi t ors. F@uMARY ASPECTS OF THE

PRESENT DI SCLQSURE In a first aspect, there is

provided a co ?ound having Formula XIl or a

pharmace a@ceptable salt thereof Formula
Xl wh i¥ a group of the fornmula -A-B
;‘ &.ai ght, branched or cyclic

? to 9 carbon atons, and Bis a
branched or cyclic perfluoroal kyl group
rom1l to 10 carbon atons wherein Rl is any

one of -OH, a sul phanmate group, a phosphonate
' a t hi ophosphonate group, a.sul phonate
Whgﬁledg i} 2Epup @f ofggm Iy eAdY Blgicinghés dpiF3ghabrpiehed or cyclic

b&késgfowt&dl tzaf msrbeﬁ a'iﬂ?ﬁse aga BIBS 5 SkBS L BrahfRM or cyclic
ydroxy, alk hal ogen. In_a second

peraw@aélfyl gf%l@rcé frogn ért@\)l% &é@% a@ﬁﬁr NEesin Rciglany one of -OH, a
sul ﬂﬁfﬁﬁ@%ﬁ'&dpoﬁp}ﬁﬁﬁpﬁlh@ loRfkp2a ﬁ%ﬁ%%aﬁsﬁr&@f h Qﬂﬂ'uonate group or
above “or a pharmaceutical |y acceptab

a sylplemargide gprup ot pgionaiby sesilug by @pe or more groups selected from
hydRB3" ARACHEIxGahd HaGkgePt abl e carrier, diluent,

exci pi'ent of adj uvant.
In a second aspect, there is provided a pharmaceutical composition comprising a
compound as defined above or a pharmaceutically acceptable salt thereof optionally

admixed with a pharmaceutically acceptable carrier, diluent, excipient or adjuvant.

In a third aspect, there is provided a compound as defined above or a pharmaceutically

acceptable salt thereof for use in medicine.



In a third aspect, there is provided a conpound

as defined above or a pharmaceutically acceptable

salt thereof for use in nmedicine. 9a In a fourth

aspect, there is provided the use of a conpound

as defined above or a phamgaceutically acceptable

Shf-lgt thereof in the mapufacture of a
In gfapnty adnget disre foProvided el il it ctPopnt @ definpggabove or a
phRme&antalldiasGhRSII Bl MRV #fe HRMEhciER M AURSA0RILEA for the

are capable of acting as effective steroid
tre§{5‘F‘6H’§P?’é’§@'|nh|b|tors The present disclosure

Thé Ctﬁéhtehtf Hlﬁéoduhﬁbrdvhl@s G\@V@FQﬂéﬁ?&ur@E W Qfee%ble of acting as
ero

ation are effective
o2l i Surpat duTiiolsh obe bR (T Ra BN SgHlEs tet the
compountis efdhe presdmé appicatiot ar@ajfatthestemldﬁulpmsm ohitors.
from oestrone sul phate, and oestradiol " STS"
denot es Cestrone Sul phatase, "E2DH Type |"
Figges Jtsbewseang gidhe enzymes 1‘1"(9'6‘?%’52)‘9'@ B ,sét,t aynthesns of oestrone from

oeSHOhY SUISHHE) ARE odstidgiol errs Qasiloted Medtrone Sulphatase, E2DH Type I"

ool UYL R SRR oy 3 f v

17 BidBxpspetoid xigbydeogehasedBhg dr 8g6 madier Tyapd "ERDibType II" denotes
OeQPa%foF é‘ﬁb Wdro](ys!té'mayd%hﬁ%é/g%hgsreOT%gqgﬂlz ?Enée}%%ﬁ%% rﬁﬁi%%steroud
dehyﬂ'i?atr@é%Tm% %e/%Er i pheral synthesi s of
oestrogens are the enzynme Cestradi ol
As ca gr o%{agr g)é?/esnt erheosI tﬁlatdfﬂ%gc{h{) g f’hgt%ﬁr&elorhgraﬁ %%nthegt% %m)aestrogens
aredbes enzyye rOaslssactldtd@@htdrwstﬂiuld@eaydmmp@et apdtthe enzyme oestrone
RiEi bution to the high Ievels of oestrogens in
tunnurs and therefore specific inhibitors of
oestrogen biosynthesis are of potential value for
in dithh eyntheeia bhastrogeh issthdl@arto Makslapiepoent cdntiotibhso the high levels

of Jrf%l{r?%gxg fh; turﬁgtﬁyahmgggre %%%}}e Oﬁﬁatofsggf %&tt ggn l)iosyml?esm are of

. reast an I ssue
potentirlyiale fos Eeeaimentof gadassnedepandsnt terperrs.i bution to
the high concentration of oestrogens, there are
till er enz at hways. t ha contrlb
M°teﬂ"%| ‘?}’Sr‘é 9'?18% '?9"6? 18] ﬁ"gr‘%‘ﬁfP 254 ?’Eet%t?i fissues
via Uheg suiphatese chathovag evalteopa mear tchetritaytiore $o fher high eoncentration of
{ f GAHAGR pathwiAEh
ooshb @Rt JEEe o 1L BEBLoRARER Ry P SRk to i ypo synesi o
oesifpded- of t he probl ens associated with the prior
art methods of treating breast and endonetria

BB el ) S BBt B VERGR st concee
for the preparation of a medicament that can

TheaBIegé}tt d.&%%@e%eé#&@‘sg%'t@' chlérchQ h’ﬂ% of the problems

oestrone su tase
aSSB%%‘f"ff‘s*h%@@t’ 2] H@thpéﬁ Al SatF‘El Gﬁaﬁé’é‘? ?'&Q’F@Fﬂamaa?ﬁﬂ? or
af fect, such as substantially inhibit, the
steroi d dehydr ogenase pat hway - whi ch pat hway
converts oestrone to and fromoestradiol. This
enbodi nent of the present disclosure is
advant ageous because by the adm ni strati on of one
type of conmpound it is possible to block the
synt hesi s of oestradiol fromoestrone or El S.
Hence, the present disclosure provides conmpounds
t hat have consi derabl e t herapeuti c advant ages,
particularly for treating breast and endonetria
cancers. The conmpounds of the present disclosure
may conprise other subsfituents. These ot her

citithet i t11ant ¢ My fAar oavarml o firirthar | nfcraoaaco



wherein Gis a fluorocarbyl group. According to

one aspect of the present invention, there is

provi ded a pharmaceutical conposition conprising

a conmpound having Formula | OFornmula | wherein G

is a fluorocarbyl group, adm xed with a

phar maceutically acceptabﬂ% carrier, WO
In o%g gbe&l%%rQ%ﬁ&Jflg@%Q g%/s%(? gi@é%ureé}lovio%& la YE0 b compo¥nd for the

excl pl ent or adj uyant According to one aspect O
Prepigop, & SomeaAPEN PAGSY 1RGr el s by pTlialy BBt the oestone
sulphatepe patdwinayiviigh Pethway eonverts oeBiranirde @neh fr@ni aesteadiol — and/or
affdel, YQEhORaSUBMhntIEINOHRIbIL, fIRY stét6ig deRydriyehdsk [Mathway - which pathway
o ngkﬂguh%d%gﬁgéﬁﬁﬁ%l of the present invention

i de

there 1s prov use of a conpound a conpoun

having Formula | OFornul a |
This embodiment of the present disclosure is advantageous because by the administration

of one type of compound it is possible to block the synthesis of oestradiol from oestrone or
E1S. Hence, the present disclosure provides compounds that have considerable
therapeutic advantages, particularly for treating breast and endometrial cancers.

The compounds of the present disclosure may comprise other substituents. These other
substituents may, for example, further increase the activity of the compounds of the
present disclosure and/or increase stability (ex vivo and/for in vivo).

DETAILED ASPECTS OF THE PRESENT INVENTION

According to one aspect of the present invention, there is. prgyiq_gg a compound having

Formula |
1
G

N

Formulal
\O

wherein G is a fluorocarbyl group.

According to one aspect of the present invention, there is provided a pharmaceutical
composition comprising a compound having Formula | '
(|) Formuia |
N G

0

wherein G is a fluorocarbyl group, admixed with a pharmaceutically acceptable carrier,



wherein Gis a fluorocarbyl group, in the
manuf acture of a nedi canment for use in the 10
wo 3dgesafy of a condition or disease associ atgedn¥obbosss
steroi d sul phatase (STS). According to one aspect
of the present invention, there is provided use
of a conpound havi ng For a l wherein G
s a fluorocarbyl group, in the manufacture of a
dilerthi exdipgmer #9¥walke in the 15 therapy of a

condition or di sease associ ated with adverse STS

ARG R o a58 of PR ea BT el diree 4 RoGRd & compound havig
Forawlait act ure of a pharmaceutical for inhibiting
steroid sul phatase (STS) acgiVihY- According to
if the present invention, there is
pi Gd of inhibiting 5 steroid
S) activity in a subject in need of
2y conprising adm nistering a
d a conpound having Formula | wherein G
or ocar byl group.

5 whereinGisa ﬁudrocarbyl group, for use in medicine,

According to ons aspect of the present invention, there is provided use of 2 compound a

compound having Formuia | _
o) | Formula |

wherein G is a fluorocarbyl group, in the manufacture of a medicament for use in the
10 therapy of a condition or disease associated with steroid sulphatase (STS).

According to one aspect of the present invention, thera is provided use of a cofnpound

having Formula |

o) - Formula |

wherein G is a fluorocarbyl group, in the manufacture of a medicament for use in the
15 therapy of a condition or disease associated with adverse STS levels.

According to one aspect of the present invention, thers is provided use of a compound

having Formula !



According to one aspect of the present invention,

there is provided use of a conpound 10 having
woPRod7RbEey | wherein Gis a fluorocarbyl grOUE07/000686

in the manufacture of a .pharmaceutical for

nodul ati ng and/or arresting and/or inhibiting

cell cycling and/or for nodul ati ng and/ or

i nduci ng apoptosis. 15 For ease of reference,

these and fufther aspects off 48 bresent

3 gt i onk@re not necessarily limted to

eachi” panticutar Section. PREFERABLE ASPECTS WO

200X/ 099304PCT/ GB2007/ 000686 -13 RI NG SYSTEM I n

sohe &aSpects of the present invention, preferably
wiichéin CASRAUAACABA JrolpMAlthe klanGHEEHiIEWE @ phhrmageutical for inhibiting
tmgrﬁl n,G |§ & |l.uor ocar byl group, and wherein Rl
sty sbhatiss (BFS)L a sul phamate group, a

phosphonat e group, a thiophosphonate group, a
. L& u. r ] ndniluits
AR R e P B rcle SRR BT ol o g Bnniting
steredpeniRRsR{STRbAetivitnin 4 subject TOnag of same;¢the method comprising
adfinit®IrAg 8 COMbolHdU O mpR DS MV GHolndid | | S any one of

-OH, a sul phamate group, a Fhos honat e group, a

t hi ophosphorjat e group, a sufpHdfdate group or a

sul pha ' %r,cmp. )

wherein G is a fluorocarbyl group.

According o one aspect of.the present invention, there is provided use of a compound
having Formula |
Formula |

wherein G is a fluorocarby! group, in the manufacture of a pharmaceutical for modulating
and/or arresting and/or inhibiting cell cycling andior for moduiating and/or inducing

apoptosis.
For ease of reference, these and further aspects of the present invention are now
discussed under appropriate section headings. However, the teachings under each °

section are not necessarily limited to each particular section.

PREFERABLE ASPECTS
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In some aspects of the present invention,
preferably the conmpound has Fornula IV OFornul a
wo bdd7osbgoanerein Gis a fluorocarbyl group, paf}eg2007/000686
wherein RI is any one of -OH, a sul phamate group,
a phosphonate group, a thloghosphonate group, a
sul phonate group or a sulp nam de group. In sone
aspects of the present invention, preferably the
conmpound has Fornula V WO
RIBRGEHSIFAB04PCT/ GB20071000686 14 Forrmnul a V wherein
Gis a fluorocarbyl group, and wherein Rl is any
one of -OH, a sul phanmate group, a phosphonate
In geroripspeststohthe prasspitimreation, gretﬂanqﬁq!y the soinphupid &ike Formula Il
group or a gyl phonam de groyp jh some aspects
é? t he presq i nventi on, pre era Iy t he conpound
o

HEormula VI wherein Gis a
gr oup, and wherein R is any one of
at.e group, a phosphonate group, a
uphonate group a sul phonate group or a
. m de group. 10 In sone aspects of the
present invention, preferably the conpound has
W F‘@F’n‘&l i aJuorasREYhePHP\ATY WitRsieiR) iGany ope of -OH, a sulphamate

grdupuar ﬂﬁb@biﬁbﬂateg BRMP, adihborbhsidl BloupS aaEMpl%?ﬁteogroup or a
hamate group, a phosphonate group,

SWP@E%Eﬁ% l‘cﬁ’gate group, a sul phonate group or a

sul phonam de group, 15 In sone aspects of the

" %P%c%/wﬁ@biﬁ%% iR e R R el

Formula i

wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate
group, & phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula IV
Formula IV '

wherein G is a fiuorocarbyl group, and whersin R' is any one of -OH, a sulphamaie
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphenamide group.

In some aspects of the present invention, preferably the compound has Formula V



Formula VIII wherein Gis a fluorocarbyl group,
and wherein Rl is any one of -CH, a sul phamate
wodhPMFhse2 Phosphonate group, a thi OPhOSphOFé‘f/@Bzoowooosss
group, a sul phonate group or a sul phonam d
group. 5 In some aspects of the present
i nvention, preferably the c,lérrpound has Fornula I X
wherein Gis 2 fl uorocarbyl group, and wherein Rl
is any one of Q0H, a sul pha r@“ér\’oup, a
Qup,Ga thi ophosphonate group, a
R plor a sul phonani de group. 10 In
: 3 S of \Qe present invention, preferably

group, and wherein Rl is any
OH, a sul phamate group, a phosphonate
witHrainl [ isaa tnlmmrahm BRRP24R FhAHR, R'3s SHY BRO BAIGH, a sulphamate

[ phonam r 15 I n sone
e b eRERedit RGE R PRaPhoRBaR BPYP e D e or 2
surmsnaﬁwmbw Xl WD 2007/ 099304PCT/ GB2007/ 000686
16 0 Formula Xl
5 Insome aspects of the present invention, preferably the compound has Formula VI
0 Formula Vi
G
R’ N
O

wherein G is a fluorocarby! group, and wherein R' is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

10 In some aspects of the present invention, preferably the compound has Formula VII
O ' Formula Vil

o

o

wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

15 In some aspects of the present invention, preferably the compound has Formula Vil
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wherein Gis a fluorocarbyl group, and wherein Rl
is any one of -OH, a sul phanate group, a

WOQ@g@@Q@nate group, a thiophosphonate gr oup(gn,?]mw000686

sul phonate group or a sul phonani de group

sonme aspects of the present invention, preferably
the conpound has Formul a X% OFornul a Xl |

wherein Gis a fluorocarbyl group, and wherein Rl
is any one of -OH, a sulphaﬁgﬂémgwﬁhp a
phospho Koup,c a t hi ophosphonate group, a

na

he present invention, preferably
ormul a XI'11 OFormula X1

. Jis a fluorocarbyl group, and wherein Rl
any of -OH, a sul phanate group, a

wHekes Bhe rhaﬂ@)rrﬂ:éﬁbylpgm@p t&HdQDﬁB?&ﬁ’ RONALS, &'reoékp-o{-ﬁ a sulphamate

sul phopat ou onam de 15 A
iy ARG i BHwP: an DTRG04 d BRPIRE Srow or a
sulpEpr2O0d §09304PCT/ GB20071000686 17 or a

pharmaceutical |y acceptable salt or ester form

thereof. As it is well known in the art, a
In s9rag aspests okthe p@rsa%ﬂmwenw prefaatiy ihe compount das Formula IX

generic formul g of: 17 C D AqBulaix

R1

wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula X
Formuta X

R!
wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

In some aspects of the present invention, preferably the compound has Formuia Xi
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5 In the above formula, the rings have been
| abel l ed in the conventional manner. An exanpl e

wo0%b07R948h0- 1 sostere is when any one or Nnorep8f/cpa007000686

rings A, B, Cand Dis a 10 heterocyclic ring
and/ or when any one or nore of rings A B, C and
D has been substituted and/l6r when any one or
nore of rings A, B, C and D has been nodifi ed;
but wherein the®bi o-i sost er eFdmslagd er oi dal
properties, 'Irujhls regard, the ring system
of the pre i nNéntion is anal ogous to a

rbe vvherei n each ring A°, B, and

2pe dent resep teroc cli i, N
R L T -
groumga rmysr-tbteﬂafm crpem de ribibghosphosetet groep] @rsulphonate group or a

HQﬁEégMLSd saturated or unsaturated. WO
7/099 04PCT/ GB2007/ 000686 18 hal o group, a
hydrocarbyl group, an oxyhydrocarbyl group etc.
InAbmie8sdctsi theQresBint intentiod Meeférablifiié dadpdund has Formula XII
heterocyclic group (a heter c“e%"or a
non- het erocyclijg group. 5 At We&Mone of A, B,

C and D a-Saturated ring structure or an
- unsat ur af ptructure (such as an aryl

gr ous). . ¥%._at least one of A, B, C

anfi ] ¥ng. 10

wherein G is a fluorocarbyl group, and wherein R is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

in some aspects of the present invention, preferably the compouind has Formuia Xl
-0 Formula XIHI
NC

(0]

R!
wherein G is a fluorocarbyl group, and wherein R is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group. -

A very highly preferrad compound has the formula



10

15

20

Preferably the conpound will contain, inclusive
of all substituents, no nmore than 50 about carbon

Wogﬁoq,@smrmre usually no nore than about 301,59(;&}9,07/000686
SI X

carbon atons. An exanple of D is a five or
menbered ring. 15 Preferred_steroidal nuclei
rings A -D on which the céﬁpounds of the present
i nvention may be based incl ude rlngs @-D of :
oestrones and substituted oes rfn?f\/ﬁkz
oestronel60- OH oestrone F
4- OH oestronel7- deoxyoest rQ
6a- OH oest rone2- O oe€f ﬁ@
7a- OH-oestronqu_ 0,00
16a- OH- oest r on&oedt rone oestradiol s and
substituted oestr8diols, viz:

or 2 phpreregicelyaceeriakly IB0or @Rl fp8n Bespf. adi ol
6a- OH 170- oestradi ol 17a-oestradi o

17f 3- gestradi ol 17f 3- gest r adi ol

ASA%\%&L"FQWB indbe atiafiassisel stefrioR) Arosricuig das ihg@epgric fomula of:
6a- OH 17a- oestradi ol 1713- et-'ny 17a- oestradi ol
7a- OH 17a- oestradi ol 17-deg adi ol
16a- OH 17a- oestradi ol -
6a- O+ 17, 3-oestradi p

1
o
M
”
pdd
-
o
=
=

In the above formula, the rings have been labelled in the converitional manner,

An example of a bjo-isosters is when any one or more of rings A, B, C and D is a
heterocyclic ring and/or when any one or more of rings A, B, C and D has been
substituted and/or when any one or more of rings A, B, C and D has been modified: but
wherein the bio-isostere has steroidal properties.

In this regard, the ring system of the present invention is analogous to a steroidal ring
structure and may be a bio-isostere of a steroidal ring structure.

The structuré of a present polycyclic structure can be presented as:

@:

wherein each ring A’, B', and C’ independently represents a heterocyclic ring or a non-
heterocyclic ring, and wherein each ring may be independently substituted or

unsubstituted, saturated or unsaturafed.

By wa‘y of example, any one or more of rings A', B', C' and D’ may be independently
substituted with suitable groups - such as an alkyl group, an aryl group, a hydroxy group, a
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16B- OH 17a- oestr adi ol 2- Me0O- 17a- oest r adi ol

wo 200M8830473- oest radi ol oestriol s and substi p@82007/000686

oestriols, viz: oestrioll7-deoxyoestriol
4- OH oestri ol 2- OH oestri ol
6a- OH oest ri ol 2- Me0- oestri &8 7a- O+ oestri ol
det wdr oeoi andr ost erones and substituted
halRgTo 8 BpraGRRYbE PR 3R 8¥hyFpsarbyl group etc.
dehydr oepi andr ost er onesl16a- OH dehydr oepi andr.ost er

ARG o s, B BT R B8 B HETISSLR TR R PBISRRR Or @ o

hetastayelicmeoup.
7a- (]—l-dehydr oepi andr ost er one5- andr ost enedi ol
G Goup Gis a fluorocarbyl grou The term

At iqqshg'}e(ﬁf&, 5?5” 0} an&@ Uy dpetresadirated ARchetes r@qr@@pmsaturated ring
smampr(g@hggamryig}a;@ carbon and fluorine atons. In

one enbodi nent, group Gis a perfluoroal kyl

group. More preferably, group Gis a Cl1-10
Preferably, i teast] dog lof &% BUP: and D" Than drgring.

"perfluoroal kyl" as used herein refers to an

al kyl group wherein all of the 15 hydrogen atons
Prefgizaly fecsprpepwichvil gomtaip.Hnelysivg rof ﬁ'éSUbEé%ﬁ?Eﬁ &8 mgfe than 50 about
caftdh EioH’@ﬁﬁé\JeKMuaH? k6 Hidfe tA&reatold 3016 20 BfBd Bibms.

pent af | uor oet hyl , hept afl uoropropyl etc. In an

alternative preferred enbodi nent, group G
Ancoampple 53 in4 fileaasix neenmbleced, rinfl uori ne and one

further elenent. More preferably, group G

nprises at | east carbon, fluorine and 20

F’rﬁ?mdcﬁg%rwdal peelel ripge el B Miich fresapPands aidhe Bresenbinvgntion may
be®Gasdaamtludt iHgy Apesrand hydr ogen.

oestronss and subsiituted oestrones, vir:

cestrone _ 16B-OH-oestrone
4-OH-oestrone 17-deoxyoestrone
Ba-OM-oestrone 2-OH-oestrone
7a-OH-oestrone . 2-MeO-oestrone
160-OH-osstrons oestrone

pesiradiols and substituted oestradiols, viz:

A-OH-17B-oestradiol 16B-0OH-17 B-oestradiol
Bo~-OH-17B-oestradiol 17o-oestradiol
7a-OH-17B-oestradiol 17B-oestradiol
4-OH-17o-oestradiol 17 o-ethinyl-17 B-oestradiol
Bu~-OH-17a-oestradiol ) 17 B-ethinyl-17e~oestradiol
7o~0OH-17o-oestradiol 17-deoxyoestradiol
160-OH-17 o-oestradiol 2-OH-17c-oestradiol

168a-OH-17B3-oestradiol 2-OH-17B-oestradiol
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Preferably, group G conprises from1l to 10 carbon
atons, nore preferably fromlto 6, nore

ably froml to 3. WO
aﬂ'(/(;}nommooﬁss

woBly f%Elg%ggsowcr/ GB2007/ 000686 20 per f | uor o

group of from1 to 10 carbon atoms. Preferably, A
is a group of the formula 1#CH2)"- wherein n is
an integer froml to 9. Preferably, A has two
168Hhdfo-eastadiol Pref erably, B 3-Me@iér-oegyadipl t he
formula - (CF2) nCF3 wherein t eger
of from 1(to )9 Pref erably, rEBMﬁ%gh%‘ﬁee&%g’lrﬂgon
atom 5 Preferably, group G has the formula
cestribldpé bERMadEamwrerei n n is an integer from1

ta 9, mis O or an Integer fr

oml to, 9.
°sBigl er abl y, n+tmis between f@ﬁé?‘@%&”cg’r ef erabl y,
4-OHiosst@lol Preferably, mis 0. 230OH-besttol pr ef er abl y,
up.c.is 3,3,3-trifluoropr CH2CF3). R1
Ga%{%%t% Goup Rl of the conzg@unaés o%;!_lzt he present
TopPhjeegtiiobn i s any one of -OH, a sul phamate group,

a phosphonat e group, a thiophosphonate group, a
sul phonatet groupdorba suI phonam dg group In one

deﬁfc@dﬁ@ran&@st@%néﬁ the sul phan’ﬂb‘@—(}@{-c%ﬁpdrﬁayarﬂ?osﬁmnel

&_I_Br]qga of the fornula R40"\

=] roepra ost rone 16p-OH-dehydroepiandrosterone
7a-OH-dehydroepiandrosterone 5-androstenediol

GROUP G

Group G is a fluorocarbyl group. The term “fluorocarbyl", as used herein, means a

group comprising at least carbon and fluorine atoms.

In one embodiment, group G is a perfluoroalkyt group. More preferably, group G is a
C1-~10 perfluorcalkyl group.

The term "perfluoroalky!" as used herein refers to an alkyl group wherein all of the
hydrogen atoms have been replaced with fluorine. Examples of perfluoroalkyl groups
are triflucromethyl, pentafluoroethyl, heptafluoropropy! etc.

In an alternative preferred embodiment, group G comprises at least carbon, fluorine and
one further element. More preferably, group G comprisas at least carbon, fluorine and
hydrogen. More preferably, group G comprises only carbon, fluoring and hydrogen.

Preferably, group G comprises from 1 to 10 carbon atoms, more preferably from 1 to 8,

more preferably from 1 to 3.

Preferably, group G has the formula -A-B, wherein A is a straight, branched or cyclic
alkylene group of 1 to 9 carbon atoms, and B is a straight, branched or cyclic



0O wherein R4 and R5 are independently sel ected
fromH, alkyl, cycloalkyl, alkenyl and aryl,
i nations thereof, or together repr
Wog{olﬁ% ene, wherein the or each al kyl or 2E§’ﬁaﬁ2{)07/000686
cycl oal kyl or al kenyl or optionally contain one
or nore hetero atons or greups. In an alternative
preferred enbodinent, RL is -OH In sone aspects
pegiuorrlygreweaf fromvk i 1@ sarbpd @fasisabPiefeebly, ohdg a @ifeup of the

fortfuldR4cand \ﬂ@ré'tilj? nHs é’noin%eﬁersﬁtlﬁcﬁ 1;§>pﬁCtP$eI£§5)EbI§,hR l_l‘llas two carbon
resen I nventli on, pr era a are M. .
=5, SO S08 PRI S5 T e De B TR T an integer

of Flve 100 9p Oatetallf, B hes gneeaoh aionvent i on may have
substituents other than those of the ring systens
show herein. Furthernore the ring systens herein
Prefeablyi growp Gdhagdivciosmuls -(EbllFaeClanivhestio 0 lilamisteger from 1 o
9, Nt BoPESIhRA=Plord Heho. PREANS ARFSs S4iwddW1 and 10. Preferably, n is
ecLpraLI shown substituents on a given ring
2. 7E7B@PYiMA Cat es that the ring nenber may
substituted with any noiety of which His only

1o wElSRRRA B FIF e Prtahg CRLCREER T TS Sore

aspects one or nore rings of the ring systemis
aromatic. The ring system may be carbocyclic or
,may..contain one or nore 10 hater atons. The
EL@%%%@%nd of the invention, in particular the ring
syst em conmpound of the invention of the present
L nventd t aj it uen r th
15 o ECHAD PR P R IREN T 8 PR o8, 5 ayionamate
gragigb @t phagerangtsrapube aoiiopbesphonate @roupose siphamsteegroup or a
sulphdrRlfERE&upl S group(s), one or nore phosphonate
group(s), one or nore thiophosphonate group(s),
one or nore sul phonate group(s), one or nore
In oné péfenaasbectdR ' asprieRerablyansulshanma®y @olial 0 gr oups,
one or nore O groups, one or nore hydroxy groups,
,one or nore am no groups, one or nore sul phur
R’ pothe avipfiamaie)goup (s be arsaipbamate igeoup piithe dermipia
R4groupxs) - such as an oxyhydrocar byl group.

W
"

R5

20

wherein R* and R® are independently selected from H, alkyl, cycloalkyl, alkenyl and aryl,
or combinations thereof, or together represent alkylene, wherein the or each alkyi or
25 cycloalkyl or alkenyl or optionally contain one or more hetero atoms or groups.

In an alternative preferred embodiment, R'is -OH.
In some aspects of the present invention, preferably at least one of R* and R® is H.

30
In some aspects of the present invention, preferably R*and R® are H.
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20 In general terns the ring systemA'B CD of
the present conpounds may contain a variety of

W0%9m§9964erfer| ng substituents. In particul ?&T/Gﬁfb%/ﬁomsss

ring system A B CD may contain one or nore

hydr oxy, al kyl especially | ower (01-C8) alkyl,

e.g. nethyl, ethyl, n-propgl, isopropyl, n-butyl,

sec-butml, tert-butyl, n-pentyl and other pentyl
S Tand n-hexyl and other hexyl 25 isoners,

al koxy especially | oner (C1-C6) al koxy, e.qg.

TR PR B} R 1BV MY s atibere R an thoss of the

rifgosysteatseshowrheeimd Surdferthére tpe €ing Bysterny barkincate given as general
fomii%r gﬁf%ﬁ@g&c [5%1 %ﬁré{%ﬁd Léasﬂg.lcﬁé fth%;g.ﬁsﬁ%criggsatn&tsﬁéc%%a[}y shown

subplépentuyl § giverering memnbgj insicaiasdhatitheginganasyher mey pubstituted with
r&qﬁ@étytowvﬁ’gh Wik Baig ohé/ gid?l‘ﬁﬂé byhs PharH maf @%ln one or more

he t rm " hydrocarb an means a rou
o SBate o 48 YRR PBTA 2BPela 7N 48 TGS dngs of the ring

syd’efnl IB etomaticd el i wysteprrabe babaocySichyrdnaceimia one or more
ndiBL S pfef erably -8- - hydrocarbon. That sul phur

group may be optionally oxidised. WO

2007/ 099304PCT1GB20071000686 22 position of the

Tl’fe\, cobripdandér thd ﬁwéﬂmee it Yakiead He %h@%ﬁs‘téﬂ“ E&ﬁbd%& Bf e invention

dr ocar byl sul ra
S BYrEn B il Bt G ranghdeeiepay heren. By way
ofransraplp) ksy athérysubSittehdes mbki b, onBor mopy ef enabl yiore suiphamate

gro% s%:bﬁe QJ E‘Pé';fcggg orn%%o%éaﬁgm 8?,1 g d%%ﬁ%phonaie group(s),

ongrog gwre suipheaate oowp(sh.tonk or mogrhsuphonanhide geedp(Eh ane or more halo
gr&tﬁb% eﬁﬂe 6r'n'ﬂ'.9e @fgr&lﬂﬁ 6&61'9 n%*@ Em%rﬁ}bgsédetdﬂ%ge amino groups,

rou For” some  conmpounds
°“Pr?é ”Pfee%‘?ﬂ“ BiRg ETR“P(F% NS °W@’ﬁlhydrﬁf%\°!é EP@H(S) such as an
oxyihatocatbyl gagt the 2 position of the A ring of
the ring systemis substituted with an al koxy
group. Preferably the al koxy group is nethoxy. 15
in genera deres dhenjngwiisiem &fB'€ Reofihe presant conpawndsomay dontain a variety

of'n§n-m&1@hﬁ© RIbShtSIEL qntpgﬁﬁuléll tl‘leerﬁ‘ié ts¥§t£}ﬁ AEcbl Ry Qntain one or

terln stemis substit
mma%@a'r ?}W sthecaly. '°"ﬁ5ﬁ°§%ﬁ%§'k¥'o%o@ﬁ@¥' ‘??PY‘st'h%"’PY’ isopropyl, n-
buif, 88€-blityl] fexi®0tyl, arpeniyl andSotidr @ahty! ifoneirs rahe e-Hel@tndbther hexyl
| east_the 2 I.on ring

A h
s L o IR CoPD iy Pmfhgtyy, Sroh) Srovony et
ailﬁhybfa@r &tninyl, phisicgiek,yd.g. gluowsubstitesntsy |

For some compounds of the present invention, it is preferred that the ring system is
substituied with a hydrocarbylsulphanyl group. More preferably the A’ ring of the ring
systsm is substituted with a hydrocarbyisulphanyl groub. The term
“hydrocarbylsulphanyl” means a group that comprises at least hydrocarbyl group (as
herein defined) and sulphur, preferably -S-hydrocarbyl, more preferably —S-
hydrocarbon. That sulphur group may be optionally oxidised.

For some compounds of the present invention, it is highly preferred that at least the 2
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For sone conpounds of the present invention, it
is highly preferred that the conpound conprises

wo &jo7hREt two or nore of sul phamate group, p@p/ge2007/000686

phosphonat e group, a 25 thi ophosphonate group, a
sul phonate group or a sul phonam de group. For
sone conpounds of the pres?é’-'nt invention, it is
h_i_ghl){ preferred that the compound conprises at
POBHISIG the ngg,pfpthgﬁ@& %’SE";F’U% 5@[3_5%@@@1@& adyagecarbyisulphanyl group.
conpounds of the present invention, it is highly _
referre hat, the, conpound. co ises, at |eas
Prgod e R BOTEY b 20 Biiochia BREAREErbl ~S-Crs
alkgh owps pefarabho+S-6ns ey, sane prefanghly -SNOH,CH,CHs, —S-CHCH; or -
07/ 099304PCT/ GB2007/ 000686 23 system conpri ses
at | east one sul phamate group. I n sone aspects
of the present invention, preferably the A" ring

Fo€&Meadopaliftis @ tHEWréseBf invdihtion, KaX Mgy petdmet @izt 8 M ring of the
. an Ikigl gs?ﬁ%td' tuent. Thus according to one
”“%?6%81 Sebstiedvil 20 alkaxy §IRnt i on, there is

provi ded a conpound having Forrmula Xl 11 OFornul a

i .

For e, Mg Rindl R0 BreRenNooith, 0 1€ 1Rl TRAR(E oYt east the 2
posifon| et FietA’ sakecfdhe oo sYRgMAS smkgt%;tqdyﬁh e a’@IkB)QJI grg¥Roup.

In preferred aspects of the present invention,

there is provided a conpound selected 10 from
P reé%“ﬁél%ﬁ}?ﬂ!%ﬁéQfPH%'srﬂb%WﬂWa XI'V to XI X OFormula XV

Formul a XV Fornmula XVI WD

Forr Qi ORFRAARTH BRI ARRRRR, it is highly preferred that at least the A’

ring of the ring system is substituted with an hydrocarbyl group.

For some compounds of the present invenﬁon; it is highly preferred that at least the 2
position of the A’ ring of the ring system is substituted with an alkyl group.

Preferably the alkyl group is ethyl.

For some compounds of the present invention, it is highly prei‘erred that the compound
comprises at least iwo or more of sulphamaie group, a phosphonate group, a

thiophosphonate group, a sulphonate group or a sulphonamide group.

For some compounds of the present invention, it is highly preferred that the compound
comprises at least fwo sulphamate groups.

For some compounds of the present invention, it is highly preferred that the compound
comprises at Jeast two sulphamate groups, wherein said sulphamate groups are niot on

the same ring.

For some compounds of the present invention, it is highly preferred that the A’ ring of the

ring system comprises at least one sulphamate group and wherein the D’ ring of the ring



24 OFormula XVI1  Formula XVII1 Formula Xl X R3
wherein R2 and R3 are independently selected from
bhodgsdsQydr ocar byl groups, wherein at |eas

WOR?? angl R3 is a hydrocarbyl group. Prefer%\ %E%’tg;’“""““

| east one of R2 and R3 is an al kyl group.
Preferably at |east one of2R2 and 5 R3 is C1-C 0

| kyl group, preferably Cl-Cs al kyl group,
SV%P@F@F" ¥3e5 ableastona Wphamateamoup.Pr ef er abl y at | east
one of R2 and R3 is -CH3 or -CH2CH3. In one
asl]%ect preferably R2 is a hydrocarbyl group and
In gaing @spgcts|qf thePrgkt inventionepraferady ths péong ceutain emsor more of
anwleaxsafsummnﬂarfﬂ%% %lkﬁlgbuggﬂméw. gy racca%lz_ilﬁg o B ¥spect of the
. ope Q _an is hoxy. Hi y
5 prlbnt BN Bt AR coee Bedeund Fomuantl on ey
be sel ected from WD 200710F834+KIT/ GB2007/ 000686
. i@ R=(Cl12)2CF3 and R2 = H R2
INFURTHER ASPECTS S

wherein R? and R® are independently selected from H and hydrocarbyl groups, whersin |
at lsast one of R? and R® is a hydrocarby] group.

In preferred aspects of the present invention, there is provided a compound selected

10 from compounds having Formula XIV to XIX
Formula Xiv

Formula XV

Formula XV1
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wo PS55854 i nvention for use in nedicine

According to one aspect of the present invention,
there is provided a conmpound according to the

. PCT/GB2007/000686
ccording to one aspect of the present invention,
there is provided a pharmaceutical 10 conposition
conpri sing the conpound ac¥ording to the present
invention optionally adm xed with a

phar maceut i cal I accept abl e Feaa &Yl di | uent,

exci pi ent uvaamt . According to one aspect
of the p i MVention, there is provided the
ccording to the present
ufacture of a nedi canent for

the bresent invention, there is provided the use

of a“*tonpound according to the present invention

in the manufacture of a nediFocaménXViilor use in the
ditgon or disease associated with
svetig” 20 For sone applications,

e coppounds have no, or a m ni nal
gENTg *pFor sonme applications,
the conpounds have an oestrogenic

R 2T TRt MO 2007/ 099304PCT/ GB2007/ 000686 26 For

sone} appl i cations, preferably the conpounds have

a reVersible action. For sone appl i cati ons,

preferably thegonpounds hawmaia XX eversi bl e

action. odi ment, the conpounds of the

pr esent 4are useful for the treatment of

Tyt he formof a salt. 10 The

ention al so covers novel intermediates
e_useful to prepare the conpounds of the

I nvention. For exanple, the present

i nveffd i on covers novel al cohol precursors for the
wHeRIPRY QhlsR: BY u‘{@e\ﬁg Jonky EAINRE FSRMPLRs hybifdBaByIGRARE, wherein

I'nvent i on covers bis protected precursors for the
at {egripra s’ arB@np R bydresaripdaPuBf t hese precursors

are presented herein. The present invention also

enc asses a gcesssz 15 c risin ach ar_both 2
oG RERRS B RS R ARG T BB P or o an
R®cie npalip akkylogrotipieprpfeestin €-Ca\alimt gronp, MefeteivlyeCals elkyl group.
priflEilh I o84 hB 3t R hHEE-aRpaCky.ef, the present

rnventt on the present conpounds may al so i nhibit

the activity of steroid dehydrogenase (HSD). 20
In Bie 8dpR5( kst Y IOIRRASAnSl grbifarddRIigHMeRaNt 178

hydr oxy steroid dehydrogenase. In one aspect the

1713 hydroxy steroid dehydrogenase is EC 1.1.1.62
In Bhetherprdibryed hspetiSEE lesst ohe ByReark, R*3s ab aliinxy/ gyougy . Preferably at

leaat Ef Ll hlhg(rﬁggoxgonverts oestrone 25 (ketone)
1 0 var

o oestra Xy) .

Highly preferred compounds of the present invention may be selected from
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Preferably the HSD is of Type 2 and/or 8.
Preferably the HSD converts oestradi ol (hydroxy)

‘WO% w&sﬁrrone (ketone). 30 Thus in further ﬁ@ﬁéﬁb%mmmwﬁ

e present invention provides Use of a conp
of the present invention in the manufacture of a
nmedi camrent for use in the Zherapy of a condition
or di sease associated with steroid dehydrogenase.
Use of a conpound of the present invention in the
manuf acture of @ medicament for 35use in the
t her apy of dition or disease associated with
adverse stgrolfd MO 2007/ 099304PCT/ GB2007/ 000686

: s vels. Use of a conpound of

|nvent|on in the manufacture of a
HpharoTa cal for inhibiting steroid

d&gydrogenase activity. - Use of a conpound of

present invention in the manufacture of a

Rp@aE@pmgeut i cal 5for inhibitawdg steRad

dehydrogenase activity. A nethod %% ing (a)

perform ng a steroid dehydrogenase gggvsmrth one

or nore candi date conpounds of the rgresam

i nvention; (b) determ ning whether one or nore of

sai d candi date conpounds is/are capable of

nodul ati ng steroi d dehydrogenase activity; and
.J§§%g§§¥§§£$ﬁ§ one or nore of said candidate.
F t is/are 10capabl e of nodul ating

steroi d dehydrogenase activity. A nethod

conprising (a) performng a steroid dehydrogenase

assay wth one or nore candi date conpounds of the
Acgerdisarip 9nevesrschel tite pragerteinkeniivhgtb@ffe ishBiovigad appompound
acBRiiRg Rfths ?ﬂegerﬁmht%ﬂtf& LeEALNESs.i s/ are capable

of inhibiting steroid dehydrogenase activity; and

(c) selecting one or nore of said candidate,
Accartipg lﬂdﬂ dae tzkpdct iof frer gredent dvaittioa, thikra is fprdiided ey pharmaceutical
coﬁrégér g@ﬁ%qg Qﬂg rbg orﬂ'r(at én’f\éﬁrdng tdﬁlé%@%’ég qwentron optionally
adppixgil wﬁhe pawqeﬁ'drcﬁlhrc@mn’f%téﬁ Gwrpféj@?rttr eXgipient or adruvant

conprising the conpounds optronally adm xed with

a pharmaceutical |l y _accepta arr
ARG Brineororat Y K Prest TAvestith. BEpds (OGRS, f use of 2
cofpp@sddccoriing b Itlmenpresént irsrepioaf e tieesladufadturt lo€ a medicament for
g ST BY SEORRRASF abchsl LB Rtbalid OO enase

ype TI. sone aspec 0 € present

invention, it is preferred t hat the steroid

AcE&hng rtegcs%ea§§pe'bts of 1R BleSerfl GRWAQD GRAS s ToHORAdd! the use of a

compound according to the present invention in the manufacture of a medicament for

use in the therapy of a condiiion or disease associated with adverse STS levels.

For some applications, preferably the compounds have no, or a minimal, cestrogenic
effect.

For some applications, preferably the compounds have an cestrogenic effect.
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25 Preferably the HSD is of Type 1, 3, 5 and/or
7. Preferably the HSD converts oestrone (ketone)

WOMBW@?%{ adi ol (hydroxy). Preferably ther&Se0006ss
IS 0

ype 2 and/or 8. Preferably the HSD
converts oestradiol 30 (hydror,f) to oestrone
(ketone). W have also ideRfified th-at in some
aspects it is not necessary for the compounds of

Farigamp perlispions.RyeiRtblihe eorourdsters & (RvesPhig adiodne
of a sul phamate group, a phosphonate group, a

"GP BRATBIRA RS GTBAROI e SRR 86 o eI POyt

steroi d dehydrogenase (HSD). Thus in sone aspects-

5885 P B30 FEbEY ol Bl sees egiasg ug forhe posmert

of berasrangeras defined herein wherein RL is any
substituent In this aspect preferably Rl is H :

CH or a ocarb u nopr.e prefer
TSP PRErSaE R eoT e T B 4B IoT AR on
provi des a conpound having the formula 0O
Thehgressnh ivehtonaaléd uoweac advey integmedifies that are Ulssfulad prepare the

CO;TI&%UT?CE%QH& ?FES b !p\'%ﬂmn Lﬁo?%&%@ﬁe Oﬁh ?Feggﬁl IS\%“FJH covers novel

use
algphgleaeruirsesssiot tl'etqgmpwrtdh ) pﬂfua@rﬁwm@eﬁa% gresent invention

coWs§ 9 driecied PR Rrtihe dEﬁqBHurﬁ:@t UEQarAbled of each of thess
medi canment for use in_the therapy. of a conditio

PIEFUIRIIS BRsRIespieschiesgiag | HﬁeSSEF\}BY%‘B%?'é? SP%PmPaSSES a process

coftpHiyiod 6aearItH 6MAbse predussorofor tHeesynibegl® unithe icomphieds of the
re of a pharmaceutical for inhibiting
mﬁ?@?%%%ﬁgehydrogenase activity. 15 Use of the
conpound in the manufacture of a pharnaceuti cal

Wb Havb HNDIabhtREd ShAT iR SbrideBYHERQASNAS Hraaehi Midnfion the present
compounds may also inhibit the activity of steroid dehydrogenase (HSD).

By steroid dehydrogenase or H3D it is meant 17 hydroxy steroid dehydrogenase. In
one aspect the 17p hydroxy. steroid dehydrogenase is EC 1.1.1.62

Preferably the HSD is of Type 1, 3, 5 andfor 7. Preferably the HSD converis oestrone
(ketone) to oestradiol (hydroxy). '

Preferably the HSD is of Type 2 and/or 8. Preferably the HSD converis oesiradiol
{hydroxy) fo cestrone (ketone).

Thus in further aspects the present invention provides

» Use of a compound of the present invention in the manufacture of a medicament for
use in the therapy of a condition or disease associated with stercid dehydrogenase.
s Use of a compound of the present invention in the manufacture of a medicament for

use in the therapy of a condition or disease associaied with adverse steroid
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A net hod conprising (a) performng a steroid
dehydrogenase assay with one or nore candi date

woSRPBRsRds having the above formula; (D) porerae7eovess
determ ni ng whet her one or nore of said candi date

conmpounds is/are capabl e of nodul ati ng ster0|d

20dehydrogenase activity; %hd (c) selecting one
nmore of said candidate conpounds that is/are

98}%’8}9@"@’3 I8%5{#ul at i ng steroid dehydrogenase

o ABbIoY htcﬁmpo%dr@tﬂ@ﬁeﬁ‘éﬁm@&bﬂ 6h ) mARfcRF b Wpikrmaceutical
gt er ?%%g‘ﬂ%@ﬁnase ass Wi th one or nore
P9ePRRTPAY Y 'he above formula; (b)
» dist ef mcnmpgmdfmﬁﬂbepsremne in0éntiBp irethe imaswfadivea itk plai@aceutical

dp‘?'m,g,ll{[},g»gt sk 8‘%@ Dggﬁa@?%c{%%l nhi biting steroid

nase d (c) selecting one
* Armetirdceconfprising (k) @aﬂ@i‘nnj‘wtaeste‘oldpiahmggmha agsgy witheone or more

cARARIEHip duﬂ@s' Q'tltné ﬁ% éﬁ‘ﬂv@h’t@n e@?ﬁ%ﬁﬂﬁﬂg%e’ch&r one or more

activity. entif
reEad &é"d"i%FPma%L@dF iS/arR cFeRRtiRe oaﬁ@dwﬁ%rrgn%te'@lsﬂt jebygrogenase

aawmsartdl @y seleeﬁhgl Snengr h‘[dﬁa Gf)lﬁfﬂﬂwﬁﬁld{@@ﬁdhfbahﬁc& that isfare
ceutl ca cce a e
SSHRP mehit B PO TR SR At Cob 2 ©
* B00IMEOPBHABT (FBROOTHIHYR0EE6I2BhRIDNGENAR HNFNAECOrE or more
%ﬁtdﬁﬁ o@r@o ﬁmsatgghé) %‘Fggﬁ ;r%%ﬁ” Bé‘t\éﬁﬂﬁ {lé’ thétﬁer one or more

npounds resent 1 nven
aic saig cagdidaip renpPuRissis/am G@W@Iﬁ afdvﬁmtfag est%'ﬂldtct@éydrogenase

EQRBL HS(cP TseleBBigPERS @rnt"not'e{s] ¥EBAH %tntilaatb fwmpbb}amé that is/are
one he conpounds
?‘}/a?\%é’f E‘Ség‘%? ef‘\'fi;%%w@ﬁe'?ﬁ?/ a‘[‘ﬂéf%f'l on- oest rogeni ¢

s AODpopautd. iddrtified binethbeabovinaiieast titgenke " inma@diine and
LRiti. .. SU i trogenic ., . i
BP0k B SRR Py e LoRBo RS BRI Gpmives win o
piresmacauicaliv decemiaplervatrie ailernb gitigientfor pdivapt.
nmet abol i sed to conpounds whi ch di splay or induce
hor nonal activity of the conpounds of th

In SOMERSPE FH@@%%@“HF@“BP%J I3, AR de ke ?tﬁ'"c‘tdﬁi&i"ydmge“ase
is stdrely demydrdyenadediivby L.acti ve. 20 Sone of the

conpounds of the invention have an inproved

duration of action in vivo conpared with known
in SIT® 2apatidiof hepresent invention, i is preferred that the steroid dehydrogenase

is steroid dehydrogenase Type ||

Preferably the HSD is of Type 1, 3, 5 and/or 7. Preferably the HSD converts oestrone
(ketone) to oestradiol (hydroxy). ‘

Preferably the MSD is of Type 2 andfor 8. Preferably the HSD converts oestradiol
(hydroxy) to oestrone (ketone).

We have also identified that in some aspects it is not necessary for the compounds of
the present invention to be substituted with one of a sulphamate group, a phosphonate
group, a thiophosphonate group, a sulphonats group or a sulphonamide group, to inhibit
the activity of steroid dehydrogenase (HS8D). Thus in some aspects the present invention
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Sonme of the conpounds of the present invention
may useful for the treatnent of cancer, 25 such

woa7Rssast cancer, as well as (or in the perge007/000686

alternative) non-malignant conditions, such as

t he prevention of auto-i e di seases,

parti cul arly when pharrmce icals may need to be
n| stered froman ear

age. . . Thus, sonme of
Pf? FPERAYGE agrdsfipRe *ﬁf%gﬁwﬁ'@?%'wém PBhSUpsEUgtsl this aspect
Prﬁenabb\%ds HpOHaw e hgd@rotanai apapitmae pesgatsy DB t han

for the treatnent of endocrine-dependent cancers,
such as the treatnent of autoi mmune di seases.
STERO D SULPHATASE WO

Tﬁ@&?far%@a%emﬁ@&%%?m&%%rméul phat ase or

"STS" for short - hydrol yses several sul phated
steroids, such as oestrone sul phate,
deetvreboneadd hauidy ths teemolae sul phat e and chol estero
sul phate. S5 has been allocated the enzyne
nunber EC 3. f.6.2. 5 STS has been cl oned and

S ol £xanpl e see Stein at al (J. Biol.
Chem 13865-13872 (1989)) and Yen et al (Cel
4Q; 443 - 3 %. STS is an enzyne that has been
| ied in a hunber of disease conditions. 10
way of exanpl e, workers have found that a
total deficiency in STS produces ichthyosis.
nbesinds is@ ftuorosenmy amupker s, STS deficiency is

EJ%% Bfutiﬁg Eélﬁﬁf@.ln@r}gthbqna]\r o m&{m%ﬁ@a%@fﬁ ﬁ%es in the therapy of a

SOCHPn guisepss aprppiatesi vt siesqid delvdragreaseal | er gic
dbé@ﬁﬁ@&ompcﬁ)ﬁ@ th @8 nmngﬁﬁtme%f aﬁﬁé&?é'g?nen@*olr 8¢ihGhe therapy of a

initis, or atopj titis -

8%@6185‘ gt Uzpare ?FFD&*aEE*Fé‘F% agvessh ﬂﬁfS’tddiféV‘H%Qﬁné%'ﬁ\ﬁ'ﬁ

(153 bhtmdﬁbrrtpbmm inothdinsedarz€iufd at £ phareiaBeiRaIGUORhibARY steroid

ghg g % | ack of STS activity, an

I'n " of STS activity may al so bring

H%ﬁmﬁ ‘fhdl ogms@wb orite apnfsctuiy ofvapharmaeswdiog| fer, inhibidng steroid

@éhyﬁr%ﬁér%@&%étvﬁPOVe there is strong evidence to

sup rt a rofe of STS in breast cancer growth and
&emprising(akyesigvaing alséﬂioldééwcvmhﬁmsw Wwith one or more

ﬁnbﬂétedd: RdsC AAMHG the NgbovdSYoriuk:; Qz) e u?g wH@ther one or

; Be

hav net 1999 Mar, 29
ﬂ%’%er e9cgnpﬁ>g S,d gregeqqlg'tal?l% of modulatmg steroid |

tdﬁdmwire!;@nas@ acﬁmy veme r{c)&atetmﬁgjomldnrphﬁba:seald c?]ndndate compounds
t ttac ehavi our

FRERIEAHOR ARl Sofld b dbbasitRt o | o

fbmeﬂ'loé conpRsinga?) prrformieg prstamed nelwerogefiasae s28ay with one or more

é‘aﬁﬁBét@"coﬂﬁ:BWskha\hd&qthdbe% 5, Z%}ower% r%ewhe’cher one or

rT_gllc ed | n aggréssi on mut agenesi s
more of said candidate co pounds lslare capable of inhibiting steroid dehydrogenase

activity; and (c) selecting one or more of said candidate compounds that is/are
capable of inhibiting steroid dehydrogenase activity.

A compound identified by ths above methods, their use in medicine and
pharmaceutical composition comprising the compounds optionally admixed with a

pharmaceutically acceptable carrier, diluent, excipient or adjuvant.
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STSINHIBITION It is believed that sone di sease
condi tions associated with STS activity are due

wob&7dsseonver sion of a nonactive, sul phat egerap07/000686
I'n

oestrone to an active, nonsul phated oestrone.
di sease conditions associated with STS activity,
it would be desirable to ifthibit STS activity.
WO 2007/ 099304PCT/ GB2007/ 000686 31 STS | NHI BI TOR
In accordance with the present invention, the
compound of the present invention is 5 capable of
ﬁﬁkg%ﬁﬁéﬁs STS inhibitor. Here, the term

used herein with respect to the
conmpound of the present invention neans a

&OE@OMH&?@H Gad pr‘e@@r'lthh\]ien@_nglsa%i et b!ompoﬁh%h offthe present

reduce and/or_elimnate and mask and
InvsRYAnEAR afhfe & PhibHORY al  act | on of STS, The STS
i nhi bitor 10 may act as an antagoni st. The

h

it GE0F Gk nkor® et BEHEE R gy be potert
inyivit act MCF-7 breast cancer cells or placental

m crosones. In addition, an ani mal nodel may be

used. Detail s, on SU|tabIe Assay Protocols are
Sopeey &Rt SUMROHNGSPf tBsvPregent snveriian 'Bﬂébe pen-pesirpgenig.compounds.
Hefo tiied tdmiaahopbdstfogarscs aysane Gikhiditihg nu e dubgiantially no oestrogenic

dgiernine STS activity and thus STS inhibition.

" exanple, reference may also be nmade to the
t eachi ngs of WO A-99/50453. Preferably, for sone

An@tﬂ@ij b GAhtRBSe thﬁesmp%@dcbrﬁpédﬁﬁé rh%l’y not be capable of bzing
haracteri'sed by the feature 20 t t he

meéﬁhobmﬁ%ﬁ@ﬂ@ua%wm dispiay %@dya%amou%'@aﬁw a

sul phate group to forma sulphate derivative,

So%{‘; 8?%%%'3%#%%%% %ﬁ %E%l%rgtﬁ%vaﬁtgon aﬁe a g? 8(? an@geous in that they may
be guliphcdivase (E. G 3.1.6.2) act|V|ty - i.e. when
i ncubated with steroid sul phatase EC 3. 1.6. 2 at
pH 7.4 and 37C. 25 In one Ereferred enbodi nent ,

Sopmp qf e SRMpRAFR FEthg MaNERAsE NavVE AN ITIRERYER JUGREPR of gption in vivo

corffaréERitaResn\@Ttdingbito. phat e group to form a
sul phat e conpound then that sul phate conpound

woul d be hydrol ysabl e by an enzyne havi ng steroid
Somgcptnatcaspoynds @f th plesenidjveationi may ysefin dorteiragtment of cancer,

suchl & g’e?%'é%c%é?'ééﬂm fasl (Slsiﬁ ’cltné1 rative) HOpLrdii nant condltions such

prefera éss t era
as tﬂl‘Pdﬁre_Ye@oﬁanl %FFO""E'F‘éffeeF'ﬁQﬁﬁs | E%"gcui)ﬂéﬁ"'h?s Rﬁ:ﬁﬁpaé:pmlcals may

need to be administered from an early age.

Thus, some of the compounds of the present invention are also believed fo have
therapeutic uses other than for the treatment of endoctine-dependent cancers, such as

the treatment of auloimmune diseases.

STEROID SULPHATASE

Steroid sulphatase — which is sometimes referred to as steroid sulphatase or steryl
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30 preferably | ess than 50 nmol ar, when incubated
wWith steroid sul phatase EC 3.1.6.2 at pH 7.4 and

w0 300%099k¢y one preferred enbodi ment, if the pergsro07000686

sul phamat e group of the conpound were to be
replaced with a sul phate gr8up to forma sul phate
conpound t hen t hat sulphaté 35 conpound woul d be

dr ol ysabl y. a me havi eroid .
sl b AT pd s Go A mpF RS BorRIds0 B 65 osstone
suﬁiha& Be@dﬂjepaﬂﬂnoytetoyie aoighste und ohblestdrob siphat@l $FS has been

a,.g{,atg %%Q%DFEBIS%E pr ef er abl y | ess than 150
refera

urno y 'essthan 100 ; nol ar,
preferably | ess than 75 Iinol ar, preferably | ess

sﬁ@ﬁgs é&ma&%e%fand%@%sééac Ui@aiéémwetdéesétaﬁ %lt Gl (J. Biol. Chem.

hat ase In a
zeﬁr 12§58 Yiand Nen eﬁ%é‘g%'oﬁ%ﬁﬁé‘%f’s )ne present

i nvention i s not hydrolysable by an enzyme havi ng

I
ST Ren shpnic Bten coerpimeRail s ke S Hsrrent e
present invention has at |east 10 about a 100

Byf Wag of eé)&ﬁlbfev'ﬁo\‘keﬁ‘sp havel fstink &flatt Qrtgﬁt déf?ctéﬂlg){ 1 Ors produces

erab | east about a 150 fold selectjvity
'Cft%vc’?‘ﬁe A&%@'P%H’ %%eg’@%rker?) r%?%ﬁ‘%‘fﬁ‘?&l"!’é% fal'fléfé’é?"a%‘dﬁtjapan The
sameZQ&kér@I (Sal‘a.&h eft tal, Vi tn]?ieﬁtor\dbihb ndes by® tioV;20(gR$07-10) have also

refo&?efgﬁtﬁg} é %llsc%ez%?% e?s%org éo%co astgmsgglgefgﬁl %1 &lfié or atopic
degmalllig - fraly e sedosiptadwiithya staIOﬁhelpU@sser@ﬂclermyget

preferably at |east about a 350 fold selectivity

to the desired target. 15 It is to be noted that
In PR (R deATaS GraiEHRENS: QR OPiEHaN BHegeH RIS acivy, an
incPédred iBenef 5TS aéctumemrélwﬁnmm abdlflidise@de Edhditibng. NBy way of

extglgslies‘%a% ! n@%fﬁﬁv%it Hﬁ? abi |t 'égg)eln%? gc? I(s)t.txp(?o;[ a role of STS in
brmhyancewthandme‘tasmsisu‘or short may be classified

as consisting of two types - Type | and Type I1.
The two types of enzyne, such as oestradi ol

STE7has qisribesRyplsatsddn af@ﬂwﬁ%egé raRdiiong By By of prpple, Le Roy
et B (Behal GEt 8899 Maf @)1t 6N @aﬁehﬁts’#mwebl &t tHete/m&Y be a genstic

co R BB Babratie bR {5 S5 B poravour
migs v autbors estalugigdingt sulebatatiah o stef@dy may bé ehelRIABDOMover of a

co%ﬁ%g ne Lok ﬁ%@?ﬁ&b%ﬁs Eﬁ%}d{j%%@p%ﬁeﬁ% LdPession by mutagenesis.

oXl lon to

STS INHIBITION

It is believed that some disease conditions associated with STS activity are due to
conversion of a nonactive, sulphated oestrone to an active, nonsulphated oestrone. In
disease conditions associated with STS activity, it would be desirable to inhibit STS
activity. B

Here, the term "inhibit” includes reduce and/or eliminate and/or mask andfor prevent the

detrimental action of 8TS.
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30 I't is believed that sone di sease conditions
associated with DH activity are due to conversion

wo 8fo7/deofiRnact i ve, oestrone to an active, PCT/GB2007/000686

oestradiol. In disease conditions associated wth

DH activity, it would be desirable to inhibit DH

activity. WD 2007/ 099304PCT/ GB2007/ 000686 33 DH

I NHI BI TOR In accordance with the present

i nvention, the conmpound of the present invention
STSSINGIRIAPRDI e of acting as an OH inhibitor. Here,

the termInhibitor"” as used herein with respect

to the conpound of the present invention neans a
In @@m;@@m@ withathe iesanh mvgntpnmea@qnmppq, of theypraseng invention is
cap@IMIsE Oin ©fd whibdre and/ or mask and/ or

prevent the detrinental action of DH The DH

inhibitor 10 may act as an antagoni st. The
Heddithe teymdnhibtior asinesd harsinniithtriebpest & e dompound of the present

znv%ﬁ{ﬂ%g&g%%g%sc%pggﬁ dvﬁ'&y cﬁ'ﬁ%hmﬁ S5 lﬁxlggagtseduce and/or

cancer s 1n
eiimipgte andis magk pd/pipravan ﬁ@rﬁe’ffwemﬁbﬁkcm P 3T Sc elhe$TS inhibitor
gght;ygemﬁgcm@hibitor studies. In both cell Iines

mat i on products is 15 linear wth respect

to tinme and cell nunbers, Details on a suitable
ThAsbility dPreofnpeuds as ihibit @gstrinedulphatkéie adivigngdnas assessed using
eltﬁﬁ%téa%cﬂ i’ bl'e%stt Oeing% c%ﬁ’st grd%éég%l %E?os&%g@ O?lr!a%dﬁ)lﬁn, an animal

resen ave ot bernefiCla
quﬁbmev tbeeusefin Qﬂﬂ%ﬁst cmow:tawe dyssinh Protreols| are presentee in following

se&tféné t ﬁ lsacQ bé inbiéd kit biRB} RishydduRtel 4kl ¥ de?éPmme STS act:vuty and
In one enbodi nent, the ring

E GROUP
th%a%TSaE“Q‘B F"Hh drriEzagPiBUBeRNcY “?M@&Plbﬁd'éﬁﬁ’ﬁ to ti’ﬁée%"éi"ﬁ? of WQ-
A-9ms04phamat " as used herein includes an ester of
sul pham ¢ acid, or an ester of an N25 substituted
derivative of sul pham c acid, or a salt thereof.
PraferaRly, fos sems eppiibativns.¢hg comprunt dnfurther aberapistisrd! yfthe feature

thak r?fethﬂrﬁfﬁﬁﬁﬁqa{endr%ﬁﬁ WRFe oS bé @LSEHREH bP 2Bsuighate group to form a
hamat e conpo

un
sulphatg derivative, then the sulphate derivative would be hydrolysable by an enzyme
having steroid sulphatase (E.C. 3.1.6.2) activity - i.e. when incubated with steroid

sulphatase =C 3.1.8.2 at pH 7.4 and 37°C.

In one preferred embodiment, if the sulphamate group of the comp'cund.were to be
replaced with a sulphaie group to form a sulphate compound then that sulphate
compound would be hydrolysable by an enzyme having steroid suiphatass (E.C.
3.1.6.2) activity and would yield 2 Km value of less than 200 mmolar, preferably less
than 150 mmolar, preferably less than 100 mmolar, preferably less than 75 mmolar,
preferably less than 50 mmolar, when incubated with steroid sulphatase EC 3.1.6.2 at
pH 7.4 and 37°C. '

In one preferred embodiment, if the sulphamate group of the compound were to be
replaced with a sulphate group to form a sulphate compound then that sulphate
compound would be hydrolysable by an enzyme having steroid sulphatase (E.C.
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30 Typically, the sul phamate group has the
formula: (R4)( R5)N-S(0)(0)-0- WO
wo 2609dbsR9304 PCT/ GB2007/ 000686 34 each al kybc'ﬂf}gzogm)(}oﬁsG
cycl oal kyl or al kenyl or optionally contain one
or nore hetero atons or grgups. \Wien substituted,
the N-substituted conpound of this invention may
ai.n_one or t N-al kyl . N-al |,
5 RE 2L B RS b L ™ G et €50 e, prspgpiy fess than

150 Qﬁbmr Nir&fgrably 1€aaharC O [Bhdlam PreferdbAXieea a0 75 fbholar, preferably

oS Htnt SO et T Ete B Sy i Phpttsf F g 1 Bt o 7.4 and

3r&gach i ndependently selected from | ower alkyl

groups containing from1l to 6 carbon atons, that

is to say nethyl, ethyl, opyl etc. R4 and R5
In pareigsrdenhedinenhine cdmwc&f tagnerpennt RBentign gt hydrolysable by
ante)iﬂ;n%aw@lsle@&d @mg hdeanelc. el 2PadiGly!  ( PhCH3;

Where R4 and R5 represent cycloal kyl, typica

values are cycl opropyl, cyclopentyl, cyclohexyl
Foet@me atheﬂbdspbr@mhmp@etdampom ofritle Bﬁesbycphmhd:ryhas at least
abélﬁ%r ﬁg)eirc]: Id o%cﬂlgﬁ/y‘cl) %nc?eS ﬁ? (9 ¥I 3 e? f?ll%gﬂ(nélt %ast about a
150 frid eplediivitvdo st @qsmechipfg% pfﬁfergblm gjpisast gb@.!t at2g0 fo[d selectivity to

thé’&éé\ﬂs&' @areetSpr@rém; &demg.sm%yzyo%ld %eﬁctwl to the desired target,
TDC B0 10 AT € Sbh JLAS O B BSEL AL0C TR LRI ot oot
PIE$8 HF l?@g R S0R ALY BlpRYY oD dpRie g:ﬁge aPipferably at lsas

absui BI50 eIl eslegivibuip sheedegirédialgstied cont ai ni ng as

substituents therein one or nore groups which do

not interfere with the sul phatase inhibitory
It inda beyineipd difat tivecamnepod AbithE Prepeeisinyenion RE hrVeaptjer beneficial
propefizd mﬂdfﬂgﬁ 'tcfkq uﬂf‘l@ %Itérﬁé’cﬁ:@t’@ itd Mﬁ%%mﬂg@%wﬁy

am no, hal o, koxy, alkyl and aryl. 20 In songé

enbodi nent s, the sul phamate group may forma ring
STEROMEDEHHDQQG@N&@E'fused to (or associated wth)

one or nore atons in or on group X. In sone

enbodi ments, there may be nore than one
Stareitl griydaegengseotry PHBjorghgrt ofay 25 agssifipr es carisisiing eidyo types -
Ty;l%al Ly Tg&él ﬁ’he}ﬂ@t’nﬁ§ tipbs ©f ell?iyﬁ\es Qudﬂh%r@ésﬁ"adiol 17{3 hydroxysteroid

mpoun hese conpounds are based
de@f@&%ﬂ% (ﬁ%'#%h@a\’epwé?f@rf&lﬁﬁy” fqgglagl&’@ﬁ@v?l@hhgtof ligands to

intdre@S#ithOme oebirddan résddiori angs ) r&ﬂb@"@éﬁbﬁé 9119lttptHeSialologlcalEy
0]
sctyR cs e et ol WA EZHES J3he T Tt rate o Y Satayeing s

oxipatiehéos E&d enbodi nents, at | east one of R4 and R5
is H In sone further preferred enbodi nents, each
of R4 and R5 is H PHOSPHONATE GROUP WO

. PHABRB[UHB04PCT/ GB2007/ 000686 35

lt is believed that some disease conditions associated with DH activity are due fo
conversion of a nonactive, cestrone io an active, oestradiol. In disease conditions
associated with DH activity, it would be desirable to inhibit DH activity.

Here, the term “inhibif” includes reduce and/or eliminate and/or mask and/or prevent the

detrimental action of DH.
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If RL is a phosphonate group then the conpound of
the present invention is referred to as a
wo Blagapbanat e conpound. Typical ly, the phosphggniisrososss
group has the formula: 5 (R6)-P(0)(OH)-0-
wherein preferably R6 is Eg al kyl, cycl oal kyl,
al kenyl or aryl, or conbin %ions t hereof, wherein
the or each al kyl or cycl oal kyl or al kenyl or
optionally contain one or nore hetero 10 atons or
DHINHIBISORMen substituted, the N-substituted
conpounds of this invention nay contain one or
two N-al kyl, N-al kenyl, N-cycloal kyl or N-aryl
In sgrdancg ewithsthe peresast atyeytiono Hieagarneynd of &gcpresent invention is
cabSM &RbiRPactar B inmbbof 10 carbon atoms. When R6
Is alkyl,” R6 may be a | ower al kyl 15 groups
containing froml1l to 6 carbon atons, that is to

Hesa \théretrminyinhinRbr gk ,us@d aggin withCresiByst Wahe cbmexaaipdfahe present

- R6.. e nethyl . e 1S [, .typic I
mvgp%orﬁgﬁngggﬁ a aclga'}f:%ogrpa;\rt]na? ﬁﬁ%%?%%{&lépﬁéﬁkh 8 H&Re andior
elimisgiecansiar masisingélr lppdvent pidetimentdl aelipnafd2H. The DH inhibitor
mdpct 84 PRgoneY Cl opentyl, cycl ohexyl etc. R6 may

even conPrise an al kyl ene group providing a chain

of 4 to 6 carbon atons, optionally interrupted by

Th@%iliq%omrﬁ)d&ﬁﬁﬁ [{0)) irgil:ﬁt@erefd GEhotipSenate Gctivitp ¢af be assessed
[ OV 5 nenbere t erocyc . L

oo b T A0 R ot ol B T B8 e iy, gncant or
M%Nﬁeg'iajelk%/i’p[ Typed| ’maibltgr!sjcudwsk bmigath asildi.nag fprmation of products is
linsd# Riith i b &80 o U RS AdiEnunibehd! dSbafsOli fkRi-BG say grotc'col are

substituents therein one or nore groups whic

Prefshtes [ tBe F¥3BPIGF $9599he sul phat ase i nhibitory

activity of the conpound in question. Exenplary
fering 25 su tuents.include hydro

It 'ggﬁph% ’% rgltl'ba’t tl}lﬁg&o&%ung%ﬁ%ﬂe pé%sgngltnwn_tforlx- rTagéx vet f)a(ﬁ‘Er heneficial
prapeties innasidition tot drén hlecipinaiivette igabjiilytorslybif [ astiity.
ring structure by being fused to (or associ ated
mﬁthg one or nore atoms in or on group X. 30 In
S ts, there may be nore than one
phosphonat e group. By way of exanple, there may
be t hosphonat e i .e. bis-phosphonate . ..
in 85 SERRATRTE FE ThE 2 suahdidtd SRR Suprtigent. e term
"sulghamated s used heren, ingudsisearadsiter of lselplsasnio add,( @ranggster of an N-
subdiftidd ARaRE of QifpRRHE Lh@RAL kaiPgRBIONAt e g Oup s

ocated at position 17 of the steroidal nucleus.
These groups need not be the same. WO

It R0 4/:0B8A3RAP Gl UEHEHRE GOAPSPd BB the present invention is referred to as

a sulphamate compound.
Typically, the sulphamate group has the formula:
(R*)( RYN-S(0)(0)-0- -

wherein preferably R* and R® are independently selected from H, alkyl, cycioalkyl,
alkenyl and aryl, or combinations thergof, or together represent alkylene, whersin the or
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TH OPHOSPHONATE GROUP If RI is a thiophosphonate

group then the conpound of the present invention
wo kdv7/iRbRrred to as a thiophosphonate conpop@gesfaoronsss

Typi cally, the thiophosphonate group has the

formula: (R7)-P(S)(OH)-0- %p wherei n preferably

R7 is H, aIkyI cycloalkyl alkenyl or aryl, or

onblnatl t her mhe[e or each a
ce Ry 5 o BP0 S BE b stoms o
groop® or nore hetero atons or groups. Wen

substituted, the N-substituted conpounds of this

i nvention may contain one or two 15 N-al kyl,
Whenaslkssitged, the-N-puhstimfgdytomppunds £F fis iByarlen maepaniain one or two

N-dye T RLafkBhy, QQ:%I@E\!W! L. h@éry?@&ﬁ%td@l@r&é abr’éfe?&:iyacontalnm% or each
maxi mum of 10" carbon at

Y
comfalyng & mOBR of 4P E51PoR AT whi & ﬁT“H@’ Ry s rferred
valbesC ariebib Bscaivdrs , Rt st RY sret @ach dydepetdeptty salédisd from lower alkyl

g]’C&H% Eé{r‘@r%:t'@ fronﬁy‘t t\gﬁé‘%’ ca%on %ig@g :tﬁ%’c SlsRér%?ﬁéﬂﬁli r@ﬁa»yfcpy] stc. R*
and B yrlay(blotm%my! vweereRhanqll@rpfﬁ eis @Rt §ym§ﬁé Neiaww phenyl and
tol}l YFWCQ-@I Ve\l’VH@r% F@‘r&d%&%&ﬁ)&woa@éﬁp hpRanafles a?é)cyciopropyi

ycl ohex etc ven cQ al k

cycéqp@ufy' ﬁ%wedvlrﬂjc o W st SR e B U { represent an
alkﬂpﬁd gma;l: bmwung erdhumtcﬁd thg caren eﬁbnﬂmpﬁloi‘mweﬂterrupted by one or
moﬁ %g%:é 0 a(’(: s o roupnbr pq[‘loItBn&XW&er ?(s)lsl gﬁﬁ%ggrq%terocycle, e.g.
rnqnhp@wlQWﬂmdeWIMPaﬂiﬂhe val ues al kyl, cycl oal kyl ,

al kenyl and aryl substituted groups are. included

25 containing as substituents th?reln one or nore
Witgino g svaies O Pyaigelkyn elemd @ad iy (Pupsitied) ofyat 2Lk included
cont&ihihg iak %Uystméhtsvmébélroénet dsremcrermmpsduh;cm spuasttinterfiore with the

SUIE%}S?F%X FUM[S e ncé'tlvﬁ E)heer & 8%%) ﬁ‘lt t%]l.f(nléﬁ Qﬁﬂd#g %on—lnierferlng

suumh@m%ﬂbbmﬁrmna@mt lmo talko&p hﬂsﬂmé ﬁall e group

nay forma ring structure by being 30 fused to

(or associated with) one or nore atonms in or

In mgnypdlmgptg s tSBUR may ielra] Hﬁg,s’cgg:t% p)é being fused
to {ohadsobiaRd With)haas plved &beis §T arep.grddip Xpay of

exanpl e, there may be two thi ophosphonates (i.e

bi s-t hi ophosphonat e conpounds). |f these
in sonpembddirants, these thaprbeametecthat ¢ag sniphtmale group. By way of

exé?ﬁdgé etﬁ@rglr?{ JD%‘W?@Q&BQBH(&&S . |ﬁ§§ﬁlpl%§1a@é‘%orﬁ$ouﬁﬁ§ if these

‘t1ona honat e group,. s | ocat ed at
corpgcyngqs are kg_apeq)pn tar%ergldglrlmc[gagqs, prs;;@ably the second (or at least one of

the2 QERIBIY 30REIAERR MY (sORRABH a8 position 17 of the stercidal nucleus.

These groups need not be the same.
in sorﬁe preferred embodiments, at least one of R*and R®is H.
In some further preferred embodiments, each of R*and R®is H.

PHOSPHONATE GROUP
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nucl eus. These groups need not be the sane.
SULPHONATE GROUP 5 If Rl is a sul phonate group

wobtdenssshae conpound of the present inventi OBCi/&B2007/000686
referred to as a sul phonate conpound.
Typi cal ly, the sul phonate group has the fornula:
10(R8) S(0)(0)-0- V\,herein:%referably R8 is H,

kyl cl oal al !

1§ Gh BSOS GRAAPdeT CRAameR et e prokest pvatigg o referred to
asamhmymbmmékyﬁpmmwaJkenyl or optionally contain

one or nore hetero atons or groups. 15 Wen

substituted, the N-substituted conmpounds of this
Typicaliaribe piesphgnatsosiouwn resdbrfoapUleno N-al kyl |

N-al kenyl, N-cycloal kyl or N-aryl substltuents,

pref erably contai ni ng, Qr ntai ning a

maxi mum of 10 carbon Qﬁb%@?&ﬂwé?ow R8 is al kyl, R8

may be a | ower aIkyI groups containing froml to

whsre%ngér%%pa{by R Q@g cfc o'éﬁ;ls %M(FHW toE%hﬂ cﬁ't{byrlbmatlons thereof,
whesinthé or agth ﬁlkgquncgclggllw or aﬂkﬁpyl@app’c@ggﬂy@n’@‘n@ne or more hetero

auﬂgqm hxf@d tolyl (PhCH3;0). Wiere R8 represents
cycl oal kyl, typical values are cycl opropyl,

cycl opentyl, cycl ohexyl etc. R8 mmy even conprise
Wih sabdtither) ﬂwegﬂ-@umstinﬁéwdodipngm of tréd invenfiomimiy c@htain one or two

%@/‘rj len at ac@l%[%[l()@%' Xlall o) tﬁs‘ﬁfuﬂr%e re%@ﬂgor%ining or each

comteinibe rae‘damwrerocﬁdQ c:la@on @togw ﬁﬂhem BT 1Sr?di<yl may be a lower alkyl

gr&l}ﬂﬁ E&thélﬁkh@ 9’0W1 fH @%rb&l‘l ﬁ@ms %ﬁatw HBa'? rhdligyl, \ehyll f;‘ﬁopyl etc. By
, cycloal kyl, subrtltu

way PB@f?gﬂpéﬁa & i et M‘(’éﬂr‘ﬁ @aﬁgﬁgﬁﬂs‘iﬂ Lt i henyt and o
(PROIR[cB] WVHre RD FopraeatsQy clbiey!, Whpicah valaesnoe cyaidpeoryk cgciopentyl,

! %{?g%t he RY 'n%@agvgﬁ ecoﬁnf)‘%( bif @Eﬁer?ec%ﬂoéf hesv%gtmam of 4 to

I'n due ter
caﬂomtggtqmsd eptianalhn cmqg@eteﬁyurqmyor rgcpﬁerk@term glogis or groups e.g. fo

prd d'é%’@’merﬁbéﬁ'% &R le:g. 390rbﬁbh§9 RS G BRBfidino.

e sul phonate group may forma ring structure by
belng fused to (or associated with) one or nore
WithirO i vdluer aly, gycluakyiXakeMD and aryl substituted groups are included

00.7/ 0993 PCT/ O 6 3
R RFA R BRI SRS HPR20E =B GRIIRUNE B e v e
suiphatasedinfibitory tactiiiy of tl@mgormfoup%g gersiien. oﬁa«pmplary non-interfering
suaf @n@gﬁflﬁe% QHURy, lathilc0RA%, @Ry, ARQBdrkiaAR 17 of the

sterol 'eus. Thése groups need riot be the
same. 5 COVBI NATI ON OF

In WMTﬁmW%H&{aEﬁrWM}% StRHiaNN Being fused
to [ b pRmer SRS o Indlp ke (P b ltbyd RV N1 ON there

in some embodiments, there may be more than one phosphonate group. By way of
example, there may be two phosphonates (i.e. bis-phosphonate compounds). [f these
gompounds are based on a steroidal nucleus, preferably the second (or at least one of
the additional) phosphonate group is located at position 17 of the steroidal nucleus.

These groups need not be the same.
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as herein defined or a phosphonate as herein
defined or a thiophosphonate as herein F 10

woo@bosesk or a sul phamate as herei n defi nedpcBf2007000686

anot her of a sul phonate as herein defined or a
phosphonate as herein defiggd or a
t hi ophosphonate as herein fined or a sul phamate

gg Eg E E QerEl ggg By way of exanple, the
T Bsent invention may conpri se
one sul phamate group and one phosphonate group.
5. | f
h‘ﬂk is eLth gg&gh&%fggﬂggﬁgﬂ thd %p{%&@@@?&bﬁé grgtxﬁ\@ﬁ‘cﬁn is referred
m@ﬁﬁﬁwoﬁﬁm§ﬁm@e§Pwﬁﬁﬁﬁrs | ocated at position 17 of
the steroi dal nucl eus. HYDROCARBYL 20 The term

"hydr ocar.b rou as us |n nmeans a group
TYoisbh | @ltW@X@F‘%T tgfﬁpdﬁa%'ﬁfg W% ray optionally
conpri se one or nDre ot her suitable substituents.
Exanpl es of such substjt i ncl ude hal o,
al koxy, nitro, an aIk§$)gﬁ§% pgycycllc gr oup
etc. In addition to the pOSS|b|I|ty of the

wl-?ér‘gﬁ tohdrighly R DS TH) %ll@[ Y &baiRyl, %’Il@hpb oroargio Bpi b&ﬁﬁ[haﬁﬁns thereof, -
substltuent

u
“ﬂ?sf%w B 65t 2 a&%‘sﬂ&d Bt B ooty Sintdthgie st more hetero
atélebr grbge carbons need not necessarily be |inked
to each other. For exanple, at |least two of the
carbons may be linked via a suitable el enent or
Whensybstitied sthe Nrrabsfijeted sampapndgyefdbip invaRtiop gy &opain one or two

NJQ%Ierl\palﬁér? afk@lbbleNthﬂleJuBstﬂﬁéP&ES d!“éfbﬂab!b%ontammg or each
parent {0 thos

e Skilled in the ar 4
conEininghd MarEwm uloptthon Hpps- o&\&ﬁ N %‘%53% Rapbs & tower alky
gramdmfﬁrﬁngrfg:nexamrﬁlcarb@ﬁ atonivy thabisdo by mgthgiupthylsprapy! etc. By

Wi ac%{f reg%mﬁlu gfﬁ" ra 3y b p P‘%% iqf Q%ﬂ{ Q# cg%éiﬁ{a% dré pﬁ’enyl and folyl
(PhEHne). afvyergrie repremt%w@wlkglr tyelsai vahle% IEF@eCM}llOPFOP&"I cyclopentyl,

cﬁbﬁé&@i et@n Falr#é&n&lrengéo?rﬂﬁse WhiBiels @Hﬂﬁ PIRNdIREa chatn of 410 6

|near branched or cl I C, Or an arg roug
cakAm AT UG ATRTRIEY Bt PORIES PR farf% ‘b%rf’ups eg. to

profies £ 6 manibered h@modyelene.@.ptﬂomhalﬁﬂoypﬁmmno oryfiptiding.f
t he hydrocarbon is a 35 branched structure having
substituent(s) thereon, then the substitution may

Wiiin dhe eals® alky Yok, COIg04 ATl AgB seETiubTogeErs3ere included

anFé?ne iy X QEI% rtQ@l‘?cs %@lp%ﬂg R ImdPd gfddBs @h%ﬁ@a not interfere with the

rnatlve the substitutions nma

SR aRe AL ARERHOR DS FEBPAHB BUPSikan EXSmPIAY non-nterfering
sUBXHBARREEARBkirdXy, amino, halo, alkoxy, alkyl and aryl.

In some embodiments; the thiophosphonate group may form a ring structure by being
fused to (or associated with} one or more atoms in or on group X.

In some embodiments, there may be more than one thiophosphonate group. By way of
example, there may be two thiophosphonates (i.e. bis-thiophosphonate compounds). If
these compotnds are based on a steroidal nucleus, preferably the second (or at least
one of the additional) thiophosphonate group is located at position 17 of the steroidal
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The term "oxyhydrocarbyr group as used herein
means a group conprising at least C, H and 0 and
wo bRy o8Bl onal |y conprise one or nore ot herecy/gr2007/000686
sui tabl e substituents. Exanples of such
substituents may include hg] o-, al koxy-, nitro-,
an al kyl group, a cyclic group etc. In addition

to t ossi bilit f the substituents being a
s B SR e SntbY Fafor 10 substi tuent <

may forma cyclic group. |If the oxyhydrocarbyl
s ARG gEes nore than one C then those
—carpons need not necessarily be |linked to each

ot her. For exanple, at |east two of the carbons

I B aRBIphbMEtoMb thed tieldchidlifd 61 tREBRE=RINVBAIIANS referred to as
t he oxyhydrocarbyl group may contain hetero

Thus,
asé(’fpgﬂ%at%ﬁ‘?r?%?b' & hetero atons will be apparent to

those skilled in the art and include, for

I , IArQgen. 15 In one
Ty%ﬁ%%?ﬁ%%ﬁPﬁ%%ﬁgﬁéﬂﬂgggﬁﬂ% I nvention, the

oxyhydrocar byl group is a oxyhydrocarbon group.

Here t he tern1"oxyhydqpﬁngﬂoroneans any one of

an al koxy group, an oxyal kenyl 20 group, an

oxyal kynyl group, which groups nmay be |inear,
whiretmpietsiatty REyecH| alkylp tycialkgl aikepyt ograpiipor cHirbintiens thereof,

r I ' t :
SIS £P R SR o5 ol S P B on i RIS o mpre hetero
atameor @raupg.dr ocar bon is a branched structure having
substituent(s) thereon, then the substitution my
be on either the hydrocarbon, backbone or on the
Wigin B taq. fis v iR coRBOuR el NPT SEHE Y castam fpe or two
N-élhe,_ Ratkeay a Ny clodiiagd kb hary? Sutsstithents, blf&terdﬁjlyamdtaining or each
co%%i?h% l%larjn%ﬂm%%( géé&%%g@ gf;? ?%%{ RUR éil&l, g‘*'n‘s@%e a lower atkyl
grongsAantEIaRe HEMERV Aradcersitegmadifatle Pysaysnaiay!, GANGCErepY! ete. By
wallet bamphO RPRE) Gelhetdy. WHRRIROIS k9N tyBicalaRie® ke phenyl and tolyl
ul phatase Agfivity in %%F-? ce I% Sﬁer0|d
PRt B apircelts cieiorlid fyrlee! Yoluss 4P GYQREToRY. crclopentyl
cydidHeny tetd/CR? Fhal evam compaet arcalkyate @bur plovising Bhifin of 4 to 6

ca%?la g[;oﬂfﬁ,] %stﬁ)o%gﬁf@ferrgﬁtlea E%Jnﬁg r{y\%ﬁ% %%{e)[o Yhrd 5r%roups, eg fo

e con
proxiie 7/ 0093 0er T GR2ITE, £ Q0 068 Bhal0e, peelisino ©a piperidino.

cell gromh. It possesses significant steroid

sul phatase activity (Madndoe et al. ,
WithiyHier Yahissofipl. avsigalkylpglkenyy gnd (ang gipstitegy grpups gre included
coligiailg asrdubstiduentsaihe@in, orfzOcr B0E-grO@s WHIAPA) hotandrférs with the

available. in th A fromth [i . .
suitissr BhBisry b FidtrPolfi ] Gl RSl Gon-intererng
sulfstiients irsiudenpidrogl, aGimchalo, Rékowa i aded).. 5 Cel |'s

are maintained in Mnimal Essential Medium (MEM

(Fl ow Laboratories, Irvine, Scotland) contai ning
in WWWPE’;‘FS: ) sURbpnate GERKEP mayY fg:@‘;r%mg sirugiyre by belng fused fo
(orGssicrid \ith) BRNGSHEE btcis iABT Bwgeap Bs and 0. 075%

sodi um bi carbonate. Up to 30 replicate 25 cnR

tissue culture flasks are seeded with
in appe @xiboditrehtp, thexe 185 heeltosd fHaasdne ugiphgnatherapoviy way of

i .10 0o
o e P e B b T SRS ey SRR, 1 these
nonol ayers of MCF-7 cells in triplicate 25 cn®

tissue culture flasks are washed
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with Earle's Bal anced Salt Solution (EBSS from
ICN Fl ow, Hi gh Wconbe, U K ) and 15 incubated

wohbbeds@ hours at 37C with 5 pnol (7 x 105pgiak2e07000686

[ 6, 7- 3H] oest rone- 3-sul phate (specific activity 60
G/ mol from New Engl and | ear, Boston, Mass.,
US A) in serumfree MEM (2.5 mM) together with

co%%%&r@c%‘na?% gé%;é/: & n?% gxglt'o%lag%%ﬂl e%g,_r];(ir%%arbﬁ]t. 9 g%coag Wlaft ‘\élast ons of
th® addifnal) sthphonalfstgsoupi in boodtad Btpesidierc h7 b the &teioldal nucleus. These
| 2dy gedium (1 m) is pipetted into
grg"g%ar at @&%g%gs 20 containing [14C]oestrone (7 X
103 dpm (specific activity 97 C/mmol from
cAmBmTaN bt er nat i onal Radi ochemi cal Centre,
sULBFIONIA T pHOSp ARSI ABHE S SI0EE]

have shown that >90% [ 14C] oestroné and <0. 1%

Fog g&’%@ S&'Fl;%%ﬂ&s’ o t}ﬁlé‘ tn%?égﬁ ﬁwér?cione%{r']égé.’ Ry %% ?{élk%rﬁn %?3 of 3 3uiphona’ce

ueous phase b treatn | )

asc}'fef%"h 8elieg A adPheRriveatieasrhergiy dafined\p ﬁo"F"ﬂP'&?P%ﬁﬁ‘ate as herein
defifl é5a Jolphadatbdde aeBinedfined; drdarolifh ®¥Q sulphonate as herein
deﬁ%e%cit Egrgfp%gg@}%ﬁﬁt%%;%%ée{ﬁ b%%or%@%%ﬁ%ﬁé{%%%g&%in dsfined or a
sulphboatbadscblerbinodefinbd 33 weoyinf xahplaj thedcoirpoundof d@ present
. -t 0 : .
g R I Ly Bl W R s

and the specific activity of the substrate. Each :
If th;ﬁ%n@ﬁur@é%ﬁe‘"ﬂ?éﬂeﬁ% ih%kiékd@:‘élba&fatﬁiﬁé bt@ﬁ&ﬁi_a?fucleus?; greferabfy

nm.crosones prepare roma s at ase-positive
e ST BiHP S G SO e Sl PR

W thout cells (to assess apparent non-enzynatic

ks of the substrate). The number of cell

H _@Ah]@[' flask is determ ned using a Coul ter

Counter after treating the cell nonolayers with
Théade Mndro&arsyl leupkad Bec@deboibAbams 4 §ro!t!F @6mpring at ieast C and

[

H B Rl CRRE 2 % e PG Bl Py Foampes of

sug¢HLQutS)itudnts miBly dxiele halol alkexyanitto,apphiky gtdupns cydiegsup ele. In

cadem ¢ Press, N _
subsiypN3 IRy P CT FEie 00PP0 b degedprakidgipyupscomgrses more than one

C HeRRdse cakHoRY %b@cf ﬁoﬁ?écbé@aﬁbj Rl RkEX R &b atheS Foh8xample, at
e

nmean S.D. of total, product (oestrone +
2581 G0S] 0P RRY Bk e TR0 AETSH Bopedy Thus, the
hydr2Carkyd aroa) nesl cotiani iederd atonk) Guitethld detarndstorhOwill be apparent o

| . et SO

T S
imiting gkrienieia kysincarhyl grgumie ap&stl Bke- 3- sul phamat e.

Unpaired Student's t-test was used to test the

statistical significance of results. ASSAY FOR .
A BRIFBRVIRCRIBYSFSURCT 1A/ NefeadioRaE R cTgrathe term “hydrocarbon
melshERGSEIESS ab BRATEOEN, 2R )alked) ghoup) dni liomgl péupSivaice bibups may

| phat ase Activity in Placenta crasqnes .
ve S BB bl bl it S T PGy also incuaes
thase graups bgrneheodie thepheva bﬂﬁnogwg'ma}ly stibstistbdwitftthe hydrocarbon is a
bra@&ftj%ﬁ?ﬁ?iﬁﬁr‘%ﬂi@%&ggiﬁ%ﬁﬂgﬁéﬁﬁ&,Qﬁgndthg RSB Emay be on either

adliohs & th%S%arQsiEﬁityg?{‘gt@vé %g%ﬁ@énts%gla KBic 488, 4P Bombination o
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15 re-suspended in cold phosphate buffer (5 n\\g
ti ssue). Honobgenisation is acconplished with an

wo Ylobb@zehur rax honogeni ser, using three 10 pegERfe7000686
bursts separated by 2 mnute cooling periods in

ice. Nuclei and cell debrig, are renoved by
centrifuging (4C at 2000 or 30 m nutes and

thézgsr@trécgﬂzén é}.zaslfrgg?w% %{3 8'%2%16’%&? r g:x etzrﬁ%gv?lﬁ[ﬁe g&b%{itﬁgongtmay be on
theshydecadbabéckbore ahdtoartng bredchoy t he et hod of
Bradford (Anal. 20 Bi ochem, 72, 248-254 (1976)).
I ncubations (1 nl) are carried out using a
ntration of 100 ng/m, substrate
concentration of 20 mM

6, 7-,3Hj oestrone- 3-sul phate (specific activit
ORI G R P 4R E RETE SERen BOELB o o est . H
antJ0Sandl. hayaoiiondlly icompitiset srerortraore other Stable substifueats. Examples

. opeen 0 :
of %L%ﬂ%ééﬁﬁlgjseatgﬂga%@ﬁ%%eyhgg—,g%ﬁcﬁ? gf.ﬁ'g-é %zﬁ] ?%’%@p' E cyclic grou‘p etc.
In addifom tythe poseipiity o hersubsgitugnim beipgenmicioomamt a combination of
sul%sﬁgl% nﬁytrm;lgﬂmlé Efdﬂ@ %gﬁ.n _!fQIth ?xgg?d?ﬁ%a%)ﬂé grog?" @c%rﬁﬂ’isé&‘ﬁ'mre than
U | l e .
ong s ORI SR P BB ONee ke g8 oy For example, at

ieabistwecsif the cacbiohy imay B/ liBed moh shitaioha Alemesthamaroup. Thus, the

i_onal ' j .

ors BB LR RO HRILE BoniS? Bhichte rafrt By b pparen
to Hessogrdied Wi the art endiiapludy, forimsfancegyphimandtngroaan.e

shown that >90% [ 14C] oestrone and <0. 1%

[ 3H oestrone- 3-sul phate is reppoved fro he .
In RiGe SOLOYMERE %yineHPesERte fvRRIRN: ¢ p??WF;l’dES?Fa(bé" Hrgup s A
oxyikdroteebar grap.c phase was renoved, evaporated and

the 3H and 14C content of the residue deterni ned

by scintillation spectrometry. The mass of
Hetsether igrme -‘scyhydibgsibone nhapge ciny g ¢f sanc alkexyl gieerl an oxyalkenyl
group 08 tolil?al%(h!(lcé}b'ﬁﬁ, SuHite 8io088 i e Riehe Chrihed BE cific, or an

vol unes” g he nedi um and organi ¢ phase used

oxwa&[ QF%IEOJ@F>;eIBT O)Eyfmgfélgan %J‘ﬁ:éinc s those groups but z‘j}vrllgrein they
haveOskah RSP aibs@Haa0 1 D0 @pfydrdaarbon is a branched structure having

substituent(s) thereon, then the substitution may be on either the hydrocarbon backbone
or on the branch; alternatively the substitutions may be on the hydrocarbon backbone

and on the branch.
Typically, the oxyhydrocarbyl group is of the formula G50 (such as a C;0).

ASSAY FOR DETERMINING STS ACTIVITY USING CANCER CELLS
(PROTOCOL 1)

Inhibition of Steroid Sulphatase Activity in MCF-7 cells

Steroid sulphatase activity is measured in vifro using intact MCF-7 human breast cancer

cells. This hormone dependent call line is widely used to study the control of human
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added) and the specific activity of the
substrate. AN MAL ASSAY MODEL FOR DETERM NI NG STS

wo ATk (PROTOCCL 3) 5 Inhibition of oepéf@RRorm00686

sul phatase activity in vivo The conpounds of-
the present invention may %f studi ed using an
animal nodel, in particular’in ovariectom sed
rats. In this

bnaaég ?ﬁ”&@‘é‘fﬁ“ gr%h F ﬁ%ﬁea%%os@ggﬁrﬁg e&q,t%w]ﬁﬂat@ﬁ élctl\lli'y (Macindos
et abnfreiottholch® 123/ KB 1etRp7 {1288), Pumhi &yRgednls J. Cancer, 50, 901-

gogg%d% Sgn%rlg gvaﬂ{aelle i tl't1 ey ';S% Sf ttl?b ﬁﬁgh%ﬂ:‘g@zé Q}bﬁur%f(:o[lecﬁon

s recer ving clé on
(AGEGasid)in tha U.i6r {eh@xr fr@w dbe lmp@@@u%ﬁert e@@hﬁmﬂid
EMATE subcut aneously in an anount of 10pg/day for

b5 St SRS b, PSS s, e
Scetidna) abitaiging C0i mivit HERISS; B tbetes ibogingS Serlimp @smMogigtamine, non-

esselz'lnll Ih ok %Ec%urﬁsmc%?k?o\ﬁ US4 Cr(ebl‘?:gg 25 cm2
P Bl Bk By A A

tisgEDmEltuRCRS BETBREN P NGt CESTREEER:Y ¢ A Os!llsrﬂask using the above
meflin RELHCG e dg%wn kR 826 Honfidnd AR PRThEMILN Sah¥ed every third

The conpounds of the present invention may be
da¥t udi ed usi ng an ani mal nodel, in 25 particul ar
in ovariectom sed rats. In this nodel , conpounds

| ch r - 035\%@99 r?% ﬁ(}nstb%’&% rﬁﬂﬁsrs gui?ﬁ'é)%éﬂs are washed

I ve
w@o&nrlnissﬂaéam@ki @aalaojuhpro E@E‘sfrvmtlﬁNa‘ﬂ% igh yYwsapbafU.K.) and

lnc%Bétg@lfo?r FLRGIY 'aFQTWEWé BmBIN % 1P ﬂ Beﬁﬂ-l]oestrone-s-suiphate
gl'yc ur t her rou recelve

(sresti @gﬁﬁﬁv@% GHBEPh FomMY Eglslieat iﬁf% Mggs. USA) in
seﬁfﬂﬁJfﬂéH MEﬂVI @Z)@gﬂiﬂﬁweﬂ'@f whth m&et:dag&sulﬁhamhte (éhdomfentrations: O;

1ﬂ{112 B tfgék@ égé@gggg fd %R}f d‘@in%\ﬁ-eﬁ Wik h1mm).  Aster
mwbatgante/anh fask bmyled@ng tine mecﬂ@r@ (1 (Ddhﬁd@li?ﬁi@d g isprprate tubes
coﬂﬁmﬁbq%é]b%hv\%f’ el cgi?rg%ﬁcﬁ‘ﬁ%cﬁm 7 CiAirRol TR Amersham
[ntgggtlorn% el{]alnd?ochemlcalz%%Ztlre A?n%ﬁs g07/ %0%181 ure is shaken
thoroughly for 30 seconds with ioluene (5 mi). Experiments have shown that >90%
[14C] oestrone and <0.1% [3H]oestrone-3-sulphate is removed from the aqueous phase
by this treatment. A portion (2 ml) of the organic phase is fehoved, e{raporated and the
3H and 14C content of the residue determined by sciﬁti!!ation spectromeiry. The mass
of oestrone-3-sulphate hydrolysed was calculated from the 3H counts obtained
(corrected for the volumes of the medium and organic phase used, and for recovery of
[14C] oestrone added) and the specific activity of the substrate. Each batch of
experiments includes incubations of microsomes prepared from a sulphatase-positive
human placenta (positive conirol) and flasks without cells (fo assess apparent non-
enzymatic hydrolysis of the substrate). The number of cell nuclei per flask is determined
using a Coulter Counter after freating the celt monolayers with Zaponin. One flask in
each batch is used to assess cell membrane status and viability using the Trypan Blue
exclusion method (Philiips, H.J. (1873) In: Tissue culture and applications, [eds: Kruse,

D.F. & Patterson, M.K.]; pp. 406-408; Academic Press, New York).
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43 THERAPY The conpounds of the present invention
may be used as therapeutic agents - i.e. in

WOE&%@QM applications. 5 The term "therapypcr/ceo07/000686

I ncludes curative effects, alleviation effects,

and prophylactic effects The therapy may be

on humans or ani nal s, pref%]'r ably femal e ani mal s.

10 PHARMACEUTI CAL COVPOSI TIONS I n one aspect,

the present invention provides a pharnmaceuti cal
Rasoltspios slefaithsulpkatash acity a'raswreesse::bamiba meezactcb 8. nof the total
prcgcﬁlg{r Ceu eseptqegf?yc%bt 'fc?ﬁ]\b?g pt fh@nfﬁtsu t[@n rPern:u:l (20 hours)

I cal acce rier,
Ca@“'@teﬂlf@fn’t%(qe}*ﬂ:aw fmgaiéwwm %ﬁ@tr%swﬂqa@w )2s @ percentage

rec'ﬂa;ﬁorp hﬁ{.ﬂw WldrGAtubERINE %hﬁalnm@wwu&ee 3 Quigw Unpaired
| Cl nhe

S W R LR e of a

pharmaceutically acceptabl e dil uent, car rier, or

I%"é%iAQj @ﬁ Dsf%ﬁmlﬁf%'s%s%fﬂz Ry %JSQNGQJL%\H%N‘TE\L WPEROSOMES

phar maceutical art, arlBRETOCEASAribed, for

exanpl e, in Rem ngton's Pharmaceutical Sciences,

Mack Publishing Co. (A R _..Gennaro edit 1985)
inkfbigencgf Giteraid W’pgﬁﬁ?%‘%ﬁm nég éﬁce'?:tglwfxé’?om%gx ci pi ent

or diluent can be selected with regard to the

: Su"!)nﬁtg raﬁ,%%ga Ev%uénﬁn g%[ggﬂtg'fﬁ#%%ﬂrﬁﬁ ep'i“%gﬁggﬁésd are thoroughly

mibesdpth scisevrs an@\yla@méwnc%'eﬂﬂasoid pl@nsphﬁie Beftar (ptbA-4t ¥ mM) then
re—suéﬂ%ﬁdéﬁﬁ IohiR lohoshhaf@ i (8 Migdksud) | H@:ﬂbge@:&‘éﬁon is accomplished

sui't abl e bi nder(s), Iubncant&q%ﬁﬂo ng_
\nnfggf@r{{itrg-)'rurr%léqmqg&nga'e H?"(‘% hreg; pq&l E'Frﬁtﬁ separated by 2 minute
coalg@riieﬁsc)s in i?ﬂeembreiaénd\cemdetslsam fehrdesdshy epifugingd4°C) at 2000g
for %CF m r;;lél e%:jﬂ% Cpg g%pm c%f fe @%(ng{aﬂf/ élges‘gr}ré@ a{ 5‘@0 The protein
come@yeﬁmmpﬂ ﬂ@ssunema@m@ §od$tamlmﬁé*ngbéﬂ€e mefEdsefr Biagord (Anal.

BiGhbA. #BhARi=aN Fo7@l). p- hydr oxybenzoi ¢ aci d.
Ant'i ox1 dants and suspendl ng agents may be al so

used. - :
incubations {1 ml) are carried out using a protein concentration of 100 mg/ml, substrate

concentration of 20 mM [6,7-3H]oestrone-3-sulphate (specific activity 60 Ci/mmol from
New England Nuclear, Boston, Mass., U.S..A.) and an incubation fime of 20 minutes at
37°C. If necessary eight concentrations of compounds are employed: O (i.e. control),
0.05mM: 0.1mM: 0.2mM; 0.4mM; 0.6mM; 0.8mM; 1.0mM. After incubation sach sample
is cooled and the medium (1 'ml) was pipetted into separate tubes containing
[14C]oestrone (7 x 103 dpm) (specific activity 97 Cifmmol from Amersham International
Radiochemical Centre, Amersham, U.K.). The mixture is shaken thoroughly for 30
seconds with toluene (5 ml). Experiments have shown that >20% [14CJoestrone and
<0.1% [3H]oestrone-3-sulphate is removed from the aqueocus phase by this treatment.
A portion (2 ml) of the organic phase was removed, evaporated and the 3H and 14C
content of the residue determined by scintillation spectrometry. The mass of oestrone-3-
sulphate hydrolysed is calculated from the 3H counts obtained (corrected for the

volumes of the medium and organic phase used, and for recovery of [14CJoestrone



10

15

20

25

30

35

There may be different conposition/formulation
requi renents dependent on the different delivery

wo S65hR5R. By way of exanple, the phar naceuf-éﬁé%znmmoaﬁss

conposition of the present 35 invention nay

fornul ated to be dellvered u3|ng a mni-punp or

by a nucosal route,

2007/099304PCT/GBZOO 86 44 for exanple, as a
addegly and Bp pRgPifisacidly g5 ?S¥ nhal ati on or

i ngestible solution, or parenterally in which the

- --- T%RM:MN%%@A@TI(JW

' avenous,

i ntramuscul ar or subc A G

Alternatlvely, t he fornulatlon may be designed to
be delivered both routes. 5 Wiere the agent is

Inhibgiop &f W@%FW%@ GEHtY & 9 ough t he

gastr0|ntest|nal nucosa it should be able to

n stable duri t.ho ; sdel, |
T, SERPEIe 88 1 1oop i ey aCHled [ing e il model, in
pariegarsinaovariegomised eats.yt ncthisegparl swompaundst ‘H‘BF‘E agy oestrogenic
apwuesi stant to the detergent effects of
Sm@ﬁFQUEHS gﬁEre appropriate, the pharmaceutica
conposi tions can be adm ni stered by inhal ation,

Thé aorhlbtﬁmﬁ QT0n@iKgRia$ wmeuﬁygy ya©adriisiseedyarally to rats with another

gro&tp @gﬁ?’méférﬁ?n?éwge‘éﬁh‘ [em Srﬁ (ﬁ)?opgl%é glpcoi)gqll Wﬂh@l‘hm? received the
ccm;kmumd;ﬁdﬁc’[fﬁ suhcaﬂahgouslm in &re afmovnthodft Owgqﬁyé'prsﬂve days. At the end
of ﬁ%ngtﬁﬁf lsm%lﬁé( o m{:&rﬂéues WeR 8taintdfbRd o@étrdnécéu%@tase activity

capsul es or ovul es either alone or
aswuind X608 SHPEHOBY SuphaiRtas ther sYbRIrR &St FUFYI?L@FY described (see
PCTIGRGSIRE3§0! Uti ons or suspensions contai ning
flavouring or colouring agents, or they can be
|nJected parenterally, for exanple |ntravenousl
L Tak y OEE RO Iy

adm ni st ratl on, t he C(Zﬁﬁ@?bb@% may bebest used

in the formof a steriTe aqueous sol ution which
may contain other substances, for exanple enough

13§@Mﬁ§w@50@ma%§ﬂﬂ9harldes to nake the 20 solution
isotonic wt | ood. For buccal or sublingual -

adm ni stration the conpositions may be
Thadwinpbaridar afckhé presest hventivofmayald studied using Asnairgal model, in

el KRR R R T P Be e RAT b e HAE sstrooeni

stipuleteaitarine gi@nki on may be used in conbination wt h
one or nore other active agents such as one or

Thggglg;z%ﬁio B’Pﬂ{g%ﬁ%ﬁﬁﬁg ]wgg Fﬁgr\ﬁ@legegee&érgﬁy t§¥at¥\@r¥h another

groupwe ahials eegivibe veldudaonin(reopyising glycah A6urthet Group received the
esf%sJeﬂfc c%%?obrﬁw EBIAtrEr %B&@feﬁ?sl?ﬁ\hhﬁ am?.mrl B tl@l]g?da% lﬂ!&h’we days.

mat ase
At 4hg dindxgfather etydsemré&mu whE ?E‘iﬁmﬁﬁ\)a}"da‘ﬁ?jgl@d %’tﬂé 'i‘ﬁ dRsults being

expreSstaihs AferhB @ve@)ﬁ{/\”ﬁcﬂé body weight x 100.

Compounds having no significant effect on uterine growth are not oestrogenic.
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occurring sterneurosteroids
dehydr oepi andr ost er one sul phate (DHEAS) and

WOE’JO%QSB%IO' one sul phate (PS) and/or other pcrcB2007/000686

Structurally simlar organic conpounds. Exanples

of other STS inhibitors may, be found in the above

references. By way of exan% e, STS inhibitors for
- EE Se in the present invention include EMATE,

ither or both of the 2-ethyl and 2- WO
2007/ 099304PCT/ GB2007/ 000686 45 net hoxy 17- deoxy
t . ' :

THERIRBHPER of B s RGNS, SRR Gctic agents ~ . i
thesdnyeapplinafions; t he conpound of the present

i nvention may be used in conbination with a

bi ol ogi cal,  response nodjfier. 5. The term .
ThE ISTIOERY P8 AN RRISF IS PIey IR FCr P iR yiactc sffects.

cyt oki nes, i mmune nodul ators, growh factors,

haenat Qpoj esi J f
T E R IR S W B Al s R BED ri B

t hronbol ytic factors, cell surface receptors, _
PHARB TIC AUKBRYDSABkEsi on nol ecul es, nonocl onal

ant1 bodies, preventative and therapeutic 10

vacci nes, hornones, extracellular matrix
In @ABTHRPER] the [Hredmd Meetiion, petides Eophasoameutical composition, which

T

ti
to
phamueiceudisallyi aceaptablek icagie(| diluent sqic lexgiRient | {ncludjng. gombinations
thdrés3, IL-4, IL-5 1L-6, IL-7, IL-8, IL-9, IL-10,

IL-11, IL-12, IL-19; Tunmour Necrosis Factor (TNF)

- such as TNF-a; Interferon al pha, beta and
The giMaRy ack@icall Somgoeitiosonmey apploi bamaoos anipakéwpatih ywuman and

he cytaokine i.s. . t I LOSI T .
b BBt PSR e B o Mgy
actiable dilweht, sarTigiNe: excipkiE- Agcepiaig Qﬁgqiq;g or diluents for therapeutic
us?ﬁafré \(:@il[i I%(h%ﬁm Gh tﬁér)ﬁéﬁﬁ%%&ﬁhﬁ{]ﬁﬂf andVBFe ﬁgicﬂf)éﬂ, g&* ¥xample, in
e o Sateen S Pt JE g0 Germars et
19§5h¥ Aﬂ%_&!hbf&@_%is phafhabbdibAil cSirfsATexEhieTtyeri diladrt yean e selected with

I Gian, W t . u .
= B gL LB i Bl PRSI prcie
Tharharmracgiutidal vqngosﬁjon?_n mmeccmgxgigg\n@i-gm ingasidition te - the carrer,
exﬁ@?ﬁotﬂsﬁlugrflt 1 T@?Bl&'%aﬂ%} Riddricamlsy, gﬁﬁerﬁ_ﬁrﬁ:?%ﬁt(s), coating

ow are exe y of the average case.
ageni(F). selubligng a@ent®)5” be i ndi vi dual i nstances where
hi gher or |ower dosage ranges are nerited. The

Pr%s% aﬁ?ése,: Ig}%ﬁ@seg% :g:.? d rde?c’vﬁejrr]ath(i: 'vlg%r%_rét éﬁ%gltsnﬁgy k?)% provided in the
pharmaceutical composition. Examples of preservatives include sodium benzoate,
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents
may be also used.

There may be different composition/formulation requirements dependent on the different
delivery systems. By way of example, the pharmaceutical composition of the present

invention may be formulated to be delivered using a mini-pump or by a mucosal route,



10

15

20

23

30

35

conposition may be formul ated for parenteral,
mucosa!, intranuscul ar, intravenous,
WO§(§%§§S(ﬂneous i ntraocul ar or transder mal
m ni stration. Dependi ng upon the need,
agent may be adm ni stered g\t a dose of fromO0.01
to 30 ny/ kg bod%/ vveiblght &fich as from0.1 to 10
nore prefera fro
for \ﬁesargrﬁ? apyp fiasAl P L9 ARIPSOx aw*@g’f’?‘hé’ é@%ﬁ%"’i & splution, or

paréﬂi@‘a!@flﬁ?&vﬁi&ﬁ themo&mbsnm isriymbleted diirizn irgtotabledormm for defivery, by,
ccordance, wi th a

for axcafnpl%raétf@}r%\ﬁpg r|]néra91u %O Cregub&ﬁa%cﬁé @ge pﬁfternatwely, the
fornupation friay be dssigheshie be elmrenfe\dévq@ewdym@s dosage for

any particular patient may be varied WO

2007/ 099304PCT/ GB2007/ 000686 46 a

l{%’l‘é’ G%%?O'HOOM%

 Whaisohe #9vrT i o SPNPERSBHEOSPIRC MRIER A PRI grucos,

sholfl BdanispeckibR a@m@@mﬂn@ erﬁpémﬂﬁdgh tHeegastbintestinat tract; for

stabjlity and |en :
ex % gaeé‘?ddo%l s\ﬂ@l"%ﬂtpm Pgoéﬁé grgﬁ Pt%ggisex d resistant
to tmodigergend effesteoidfileadm ni stration, rate of

excretion, drug conbination, t he severity of the

particul ar condition, and the host und

WhEtRcPBISpTats, (8 PRITEFRHIG EmPyUHga com BT GRered by ihalation
in tl‘ﬂ;'e*oh'?«{ ef ¥ supﬂo@i@Br@ at gs@pospicallytimmetfemof a lotion, solution, cream,

omt(rge{? HF :ﬁiaétggg e!aii?yl I}J%ed %:gklgeéajg“te rogaﬁg%fne tI%a form of tablets
contdirasexvipEnts such me Islapbswiesgese, ppiofcapisas, or @wlefswﬁhér alone or
in atdﬁ'&tl.ﬂé ?vﬂﬁr%gﬂ e;%Htg Grin t@: {S5h ABRkS, %tuna%t dr@ﬁﬁaens:ons containing

rout es such del.iver a
flavpyrisigu e cpigUringr ageidt 9 e et Be 1 1@3%‘{ &éwefﬁﬂésgﬁ? exampie
mtr@\feﬁbushpaﬁt%lﬁ&ﬂérly &aﬁllfcaiaﬂétﬁ.&tyl NEbr, pdrefterab bdmioistration, the

comq?éqtl{algsg%g%&? Ut§te ?ﬁﬁd ]h%ﬁ?? ta g g?eﬁfle\slate ‘ﬁé&% solution which may
coritaikc ot sulstanees, ﬁmrex_emalqspd:rwuglagalts crraggmos @Qdeg,to make the
so]lﬂ%ﬁ Q%QJ)nrcf Rhtn 'bBB@l %Bf‘ Qx[lrbcgf o@&bﬁﬁbdap&ﬁﬁﬁ@mu@n the composxtlons

route where deljver }/
mauheuadp‘@u&t%mﬂ o ff@rfﬁﬁm sliblely or pgInoes MRS gan b Tqulated in 2
corvBlitoAMePHSs, | Nt ramuscul ar or subcut aneous route.

Thus, for pharmaceutical admnistration, the STS

inhibitors of the present invention can be
colvminaliaNRHARMACEUBEOAL abl e manner utilising

conventi onal pharmaceutical formnulating

The compound of the present invention may be used in combination with one or more

other active agents, such as one or more other pharmagcsutically active agents.

By way of example, the compounds of the present invention may be used in combination
with other STS inhibitors and/or other inhibitors such as an aromatase inhibitor (such as
for example, 4hydroxyandrostenedione (4-OHA)) and/or steroids — such as the naturally
ocourring sterneurosteroids dehydroepiandrosterone sulphate (DHEAS) and pregnenclone
sulphate (PS) and/or other structurally similar organic compounds. Examples of other STS
inhibitors may be found in the above references. By way of example, STS inhibitors for
use in the present invention include EMATE, and either or both of the 2-ethyl and 2-
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techni ques and pharnmaceutical carriers,
adj uvants, excipients, diluents etc. and usually
wo 287hRkesPar ent eral adm ni stration. ApproXi pEEB2007/000686
effective dose rates may be in the range from1l
to 1000 ng/day, such as fr 10 to 900 ng/ day or
even from 100 to 800 ng/da dependlng on the
i ndi vi dual act|V|t

el {GF O PS8 TP aREIO B 30 BYSIL Y 5 Bieggriod herein

bodyME|ght More usual dosage rates for the
4§ ! B %strl%'nﬁbb ed
n Bio G 38 0telBg, B N poiRRONI PRtk oy My weed i
combn@@@mt@a@wglcasem@aem Berably from 200 to 250
ng/ day. They may be given in single dose regines,

i s R R D B B8R fmune mocustors,
gromkm fscfmr ama@ﬁatbm@s:mmgblatufgorfambat ecblany tstilnlieting factors,
che_ci'%1 3 Z‘Bﬁfﬁ% :59&] tRFom%B@H@ r%ﬁét&‘@ %letsﬁﬁéﬁengecteﬁtg@ ligands,

oun
leukdayter amaswel yolapidesy rretﬁr@pbbﬁlyartﬂh@d'% rﬁiﬁi{?ﬁfanganqi therapeutic

vaé&ﬁ:eﬁoﬁgﬂrﬂcﬁts@deﬁr%%lﬂ% erﬁétﬂf( %W@Qﬂérﬁ’é Sﬁbhﬁlébtﬁﬂ #tf) aror some
SUltale%arentera admi ni styr

aPREP P LANY. SPGPEYER PoPBs SYEFG Et o AR Exampies of
cytbiaﬁ@anaxm tn€eri8Ginsn(ll,) - puc &y (| -2 003 o450, ilndile’, IL-8, 1L-

9, @o@eﬁf @}b'ur 1%%0\1,@,\/ eu%?o%\/ gro g%g%tgrf Qﬁ%& &%h%@'ﬂ\#-a Interferon

alphgt bath tandofanineg ’ﬁBE—BvemegrrmjlaBMis:atmnd wnfet&b@ the cytokine is

b i [ i -
g o Bl (. B S applitiing Bl ety o or e
sumszmﬂwo geBR4 m@mwmwatr@@ogwxwﬁs&w aje preferably the
cy'tgﬂr:qu% PRGENA %s”&m ﬁ\‘f?@ = B YouRl S1thy/ a! ﬁfcﬁfa% §¢b-A-08/08870
pect, He conpounds o e invention nay be
3n®MW$+&%%%¥%% in a dosage reginen which is |ess
frequent than daily. Surprisingly, it has 5 been
fouEd tSat t he conpounds of the invention display
AD ry duration of action conpared with
known steroid sul phatase inhibitors. Accordingly,

Tyéilgﬁig e?%lf}g &!aﬂ lefé]qu riRSng a%&l%gad%fwmp b & Mfable for an

nventi on conpri sing

lncbﬂﬂﬁiﬁi sipinet aod & with varyHdtiuthe qﬂ&vl’”ﬁ'@“"aarlﬂ’o@ﬁl?@se of the particuiar
pafidH. eﬁ“H@Hos‘-‘aﬁé@S&l&ﬂ aﬁeoexfeﬁ'@mnt Brahd) bekyeCBs.| Shdra gagfof course,

S N RS D %ﬁ#hﬁﬁem&

Further, the invention provides a nethod of
dmi_ni Th
0 B85 e RN e b oENBIAY o mgcin. T
conppesiting ey ibedioonulgted derg PArgnierab nEEASE 'rt[fsmaﬁfé@f intravenous,

su@é(ﬁ’d’n%oé’é GR¥scUif cRBavEd=ARa %dl%\h%irﬁho}ﬁ SERMSding upon the need, the
Preferably, the contlnuou

aR AP TS 211 SR P el PG g o9k Brdvngiant, sueh 25
frohS0. R 1iCEvigHg, idte Byefaraitig framelk tp 1dog/kgibodysveighant

that a unit dosage of the conpound of the

invention is adm nistered once a week, i.e. one ]
Bytwayeof durthiengxanple \tesn agirys plih @tﬁse@tri@feéﬁ%h?y bmadrpigistered in
acé&%cg%thoireﬁm oLt 4 kithek NRr GAE %réf@'gtlﬂ( ¥nélOS tifte per day.

e unit dosage I s general g

Tha@n?t?ﬁ%@@? iyl R deqeRnsy ¢ desipes 1) g partipular patient may be varied
nonlimting exanple of a once-weekly dosing
regi men would entail the admi nistration of a unit
dosage of the conpound of the 25 invention every
Sunday. It is preferred that the unit dosage is
not adm ni stered on consecutive days, but the

nnro- woolkl vy doci nAa rect nmn ~an 1| nel 1idea a Aaci na
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. comfipaayris B bedn B@@an@/mt@;@%ewy RER 8

from10 to 900 ng/week or even from 100 to 800

nmy/ week depending on the individual activities of
wobf¥gosgggpounds in question and for a pati epérhaoorcoess

aver age (70Kg) bodywei ght. More usual dosage

rates for the preferred ang nore active conpounds

wll be in the range 200 t0 800 ng/ week, nore

anc? W@%l?}é%b 20%5%8 E%Pﬁpééﬁ mthrer%éﬁwtg ie{hgr égcl.n% compound

employegl, ¢hectostebatie glamiliy, areidéngth dbwom egihﬁb@mpm\d the age, body
weﬁ@rogér%?a? %gé@cg—éx%ép 91%? Q5 §Ge ABaAHGlEiRion, '?ate of excretion, drug

0S& T &gl nes astln over severa
cormmaﬁ@rléhe wucég?@?ﬂléwartmgﬁ %wweﬁ’a#m%re@%e thgrapy.

tabl et s, ,capsules solution or suspen3|on

ontaining.from,100, tq 500 oupd »
oA B S A0S 9% e SHAR B B ssamimtres
als® mmmeamnmy by beehhiguea. batheas figd npmira&dt Earaslfectlon liposomes,

imng.gﬂ;]! ;msg{n &@ec‘hﬁ] @at%HLct iélf" gérﬁ%ﬁgﬁe%r f&lﬂ/%) and combinations

nits carrier t@lg
thegaobk | Vﬂedas%@efqr gk defivepndnee @rsgot limited to

mu@&s%f ﬁééﬁ?'o‘x‘al 2 MPerkdrab §iktrolBsBnad rt@;f &, Q;bb!)bhﬁﬁ&l fo0te@ 50
. By tw ce-weekly dosing is neant that a unit
dosage of the of the conpound of the invention is
Thea thminTadmialstted” wohelea bueie kot jimiéed tovdeliveryrey adowcossj route, for

exagneﬁeva%na qﬁ%¥%l ps%éigk?r aérgso? rfgf ?\Fé}g’éoﬁ Sad B :@@&Eﬁ)ié Walution; a

S of eac tw ce-vieek
paradgtalwgomégvhmdelwaEYhiSl}?rY an dnjedaple famgspdy a5 9r Example, an
mtrQ«FH?FbGé HuahRYo OHbutRVBRYoUshE@e. to four days. A

nonlimting exanple of a tw ce-weekly dosing

regi men would entail the adm nistration of a unit
Thud) srgphadiackitiealcaimstration fthe BES iinhibdinitsi of theewegept invention can
be §%]1ﬂ@0/edaiﬂ %g@&‘ %%%drﬂ¥nne“ ht[l’isﬁng%ﬁvé?\'h&?aq {Jﬁ tacédﬂ@al formulating

e sane or
teobrmm@@cﬁmduphernmy@cah@rm adjysanisyexepigpiaidiyenipatrngnd usually

for rp%ﬁa'nf@él é‘d%ﬂmétFHﬁbNd@\pﬂroQﬂ%’@Qﬁécﬁﬁé aBse fafesWRbE Be in the range
unit dosages are ad two_consec

froraéytg 10P9 Ay ﬁja&, %}éﬁ orB éﬁltgéggpggiﬁ PIGVER frO ‘@b fcg,goo mg/day
depe@ting &8 . thaAppiviaal raativitios fof dhet conepodudsan magstion aeg/fobe patient of

kA T T e

raily, 8RP torRO0 mg/day,

mohf‘ﬂ‘bﬂéﬁlﬁrorﬁ‘@bb Yd bb®gRfay! Mg aRP %%mluﬂ single dose regimes,
question and for a Elalt i ent of aver ag 3

SP'%SWQWS angfsy in uliale 9958 SRAEMPIPED f°ef§ Soygrel days. For oral
adrpihRfrefidnethepnaaynbs eFomaildtats irc tabjets) nehpswiéd, |soliiori ar suspension

o RS D505 LGB LAEL, AT and sy

themogtpewiads| will be fammoledtfer %@te*fgl/adm"u%raﬁmw %/suﬁqm%yarentera"y
adrgmétrgﬁe gérV@lnar%%ré\fbhﬁd é’ﬁﬁﬂl@dﬂ@%ﬁség@%t@?ﬁbthé Rinbd 200 to 800 mg,

sergglrresan orlnrrutlp

prefesaily A0 &\/800, BiRPEferapix, €00 390%5%6? >Euch aHectia daily doses will,
hovdsliat, Ny rebbmiing! B Yinkeagnt bactitier rmltraat active ringratitrétand on the

bocgyagséﬁLeé%SF}%lﬂ u%,lf o@cg%gg%uoﬁl g)er Igavﬁthﬁuofgugas'kﬂlaﬂg jljarggment of the

phyaidiaar nati vely and preferably the conpounds wi ||
be formul ated for parenteral administration in a
suitable parenterally adm nistrable carrier and
providing single twice 30 weekly dosage rates in
the range 200 to 800 ny, preferably 200 to 5011,
nore preferably 200 to 250 ngy. By biweekly dosing
is nmeant that a unit dosage of the of the
conmpound of the invention
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is adm ni stered once during a two week peri od,
i.e. one tinme during a fourteen day 35 peri od,
wo BoShRsabl y on the sane day during each twa-Mekor000686
period. In the twi ce-weekly WO
2007/ 099304PCT/ GB2007/ 000686 49 dosi ng regi nen,
each unit dosage is generally adm nistered about

Lofy FE¥N S HREEPRNET G nen woul d entai| the -
adm ni stration of a unit dosage of the conmpound

Ac&:frdn%%r ] egi\éﬁ/nﬁ ?H{{" pfaf&ted é%ﬁ:@tﬁr thgl%ﬁ%undst ofl the invention may be

uni t osae I'S

adlg@ﬁqq@dsp@ dQpagh rqggp@'bwn ig des é’rﬁgueng) g'la”tdﬁ@’ Surprisingly, it has

bedH f606Kinkt €8 ToMPolirkig ion®e iveatun digptdyusttaadidayidagtion of action
age is adm ni stered

CorBF?fg %%W%@ﬁr?lsga #%Se\}\? dtﬁt% two different

bi weekly periods. Approxi mate effective dose

Ac&ﬁ!ﬁ E?ﬁmenﬁ% lmen'ttﬁn cheé‘@ﬁ're@l‘fo@nbfla&ﬁm;lg%b a compound of the

suc romlOto 900 / bi week
invevion ERPHENDE TS [g3ing RERSEUG AR hgohe Pipival selected
frod@hé BRdLiY ESHeRting 61 wadilyidesing fiwich aeskpusingdsiwiskly dosing, twice-

on and f a pati ent of average (70Kg)
m‘:‘gg‘ﬁy‘%@i‘“ﬁﬁf' "]98 ‘usual dosage rates for the

preferred and nore active conmpounds will be in

Fué%g hgq‘g/ggt?ogn& %I %%Eé?ngﬁé@ IO%%MIS@FI?E%@I‘JS[EMthE invention

nost preferab from 200 t
comPtsingny esnfieeks dering Sha %BE\Q?%HU%‘W %%“H@F'Té' e ffom about
onbcLSicRESdays B dloutl OISR dil@ﬂl'lﬁﬁﬁys’:lnd/ or in multiple

dose reginmes |asting over several days. For oral
15 adm nistration they may be formulated in
Prdferablg] e coajreiolie sosimgpsabeduie isomaisizied vsiiiohe desired therapeutic
from 100 to 500 ng of conpound per
Eﬁgcg:i% g%g%g Alternatively and preferably the
conpounds wi Il be fornul ated for parenteral

By%ﬂ@é-ﬁrle&@lf @%ﬁltr@ﬂs infbaft it d @‘m @sﬁ@% enhe bﬂthUnd of the invention is
adm_ ni strabl e carrier rovidin

AORRAR] §orod ey oo RS B & Sl By WeiBy peiapoty on e
same dhpofaakly w28k It thes063 wmbdye:iqsmefrwram et ctoea@?,@generally
adlrmljst&%d Yok \%\%}? Eperht #yyél Aanditihg fg?r?ﬁlg uiti‘aﬁoeﬁmeek!y dosing

unit dosage 0 he conpouh
reglmqremop@nentgll Hrerednipistation Qf\,\p d.gut qiosgge p\f,\éhq ,cp[rt'ggound of the

invElbtionN&refy Q'Qﬁﬂa@' Vit GApneas tRArthe dinit \Bbkdyet Benot administered on

tw ce- nont reqi oses ar
coRgP =GRV I U8 RO VBRI B USR8 R BEHS =R poimen in
whichiunit dosumies teyadidsitegdoegvoemseedyh days fellinmwilgretwo different
aI l'y 25 adm ni stered about every fourteen
We?}ayg(lg'f(gt%een days. A nonlimting exanple of a
twi ce- nmonthly dosing regi nen would entail dosing

ApBrrc‘)xﬁ{at@Q%&wé cﬁ'l:%efrbté§ Fna? be fnhtﬁe Tﬂ@i’gbhroaﬂﬂ {0100 rmglweek such as
about the fiftee

fropn o quqpﬁngl‘f@eli Qr erypgf‘rgmr‘lgg t? ﬁgﬁﬁnm[g%\éﬁ ﬁfaseending on the individual

activities of the compounds in question and for a patient of average (70Kg) bodyweight.
More usual dosage rates for the preferred and more active compounds will be in the
range 200 to 800 mg/week, more preferably, 200 to 500 mg/week, most preferably from
200 to 250 mg/week. They may be given in single dose regimes, split dose regimes
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dosages are not adm nistered on the sane or
consecutive days but the tw ce-nonthly dosing
wo b®Fhd¥Bgr can include a dosing regi men i n WakE8sidrBonosss
unit dosages are 30 adm nistered on two
consecutive days within agonthly period, or
di fferent nmonthly periods. "The tw ce-nonthly
ancgwg u{]‘tl %ogs%ééln%gs E\g{ lfqhtgbegge\}%ﬁ%( Ggy gglic}r:?%tadgrn%’uon they
mabéaea‘qwiattd:télmtakletﬁ,egapﬁ@ﬁ% salutien ar sHspersieargontaining from 100 to
50(?%%'0‘?%[?\%6 %Epurﬁiedﬂéét Alté]rnﬁtﬂ@ly%@H‘pfﬁf@:ﬁlﬁkﬂHe%rr@Bunds will be

feren ers of dosages 0 eri,o
foriied TroparRapPENNBERN 47 arﬁé"feﬁg%i’a'ﬁé‘%r%& agisnable carrer
and Qrbﬁhmgfsmgie@wekwusﬁgy réteslin 1B rahas 200 $o SMDUhg, dsferably 200 fo
0 dm'nis dcg}ctcg%cﬂlngtothetwlce nmont hly
- TR cAlSR

20071099304PCT/ EB2007/ 000686 50 are twelve
cg—%@ﬁ '&BQB&;% hBa Mﬁaé)umt%%&aéf e tptd cél'f‘npound of the

out osages woul adm ni stered

'nvaﬁ%r'auaﬁig“ft'%ef?ﬁ éWlEFvﬁaé‘@?W 'cfostl"’ﬁ g"“i‘eégFH’FE'H ] FEvER Sy pericd,
prefddEHIE oA Ithe 3B ttwd idhysy of ¥Echvweeksy patiod. inehe )iwich-weekly dosing
reqfr‘g%b g)é%;r{rgrtmeq_oes%gee %&%gﬁgy grpmls e‘?ec{ %}ac%t Q\?ei%y {Pmréefht% four days. A
norfithiting 380plawf biwiceweekihdesingeegimeh wmmidlqm@ntthﬁ gj]mnlstratlon of
a Wi/ QtO%q:a, SRRk h:oﬁ’lﬁ&ﬂﬂdéfn:ﬂe ehift? dvRA) BirfidRland Wednesday It is

act1 vl es of e conmpounds | n question and fo

oropREHIdRAL ts Ul A 217 ORUFIDIDBHES B SRR & pRBRRYe days.

buﬂ@éﬂ\%\h@k@?dofslﬁ@ réghﬁerpcfahf:ﬁ:lhld%& dvRilg MeYimerfintviiich unit dosages

e GRRERSR M o RapeCohe RalSp: SJsD By o grrer ool
penoglst Wi cenont h, nost preferabl y from 200 to 250
nmg/tw cemonth. They nay be given in single dose
regi mes, split dose reginmes and/or_in nulti
Apprexmateczffene 4oss fatpyymay BF nsipdange frppyd o i‘c%‘?“p %9’31"?-9 weekly,
sudhdsd fbst fatd omd tnbﬁmcmela@ dr Bl rdire 400 m satbingiiwice weekly

cerpRE 5ot P A Hsies i S A sasoR U FRD pationt of
avebhdeefTaKgMedyweighd. poef eruabliosageestasdopibe Reeris|and nere active
cox%g&ﬁki% én%@ inh B r bes 8hg r%éfnﬁ%élékw hidtd SBrekdb 13200 to 500

par ent aI % adm ni'strabl e ‘carrier_an

mgiwies gkl Bosh gteéer@*w FRBAP kR 55 %Q’H@%e Yerklys Tihsy fnay be given
in $ifdM BoxDRgikias B8k E&e r@@ﬁ"fe@ 'éﬁ@’bb/ in2Aikigl® dSefRCregiffies @asting over

oo o o 2 B o AL AR R . o,

solofiont drestsperesidri contairing Goad Mt ics 680 e oihcampaune per unit dose.
Vbl 0 n el abe PRV parerier
Alt?rﬂgt!vtﬁlgn%ﬂfl Brteh‘eq n)é #0 h@n%&@éﬁ areBSrefngrae r parentera
adrginxs@ﬁtiqmntar@rtg @réal@aleéﬁ“bfad@m%rahleﬁﬁwef pdl Pfl%'d'”g single twice
wegﬁﬁlﬁéﬂa)rl]e ¢asd AGhd RBEHETRID 1060 iind) PidferdiBi 80Et0i 580, more preferably
Sener |y adm ni stered about every twenty eight
4RiM9y two days. 25 Approximate effective dose
rates may be |n the range from1l to 1000

. Bygﬁn@%? %%SHE%P %th/a g nb%ggﬁe %engl%r?@/tﬁ@%ogﬁd st lnventton

is adminisiered once dunng a two weaek period, i.e. one time during a fourteen day
period, preferably on the same day during sach two week period. in the twice-weekly
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i ndi vidual activities of the conpounds in
guestion and for a patient of average (70Kg)

wo BRgyeeyRi ght . More usual dosage rates for pEEeB2007/000686
preferred and nore active conmpounds will be in

the range 200 to 800 ng/ npgth, nore preferably,
200 to 500 rrg/ rmnth nmost 30 preferably from 200

do?%reﬁjggen nl'l it-dos %yls n%r%@ rlleﬁ aﬁél{ﬂ Q{/&? ARSEen days.

A rdmlsaltm@@xarrw ¢f@sbiW$ﬁj<|ydiF§mQ§%§)@P%W°'éi§)¢§ta“ #@rada‘r"a?r’“a’fm“ of a
uni@%@ag% ot ﬁ]@%brﬁﬁbdna S¥thERWeRfni Qb stRF 8dndag. It iatidr@érsed that the

uniig@%g@ I%wsq%@u%%grg%%&agﬁs?g%g{?%ﬁ %OE&wgeplwee%y c[osmg regimen
cap(\hr‘idﬂfoﬁahl dRing rarhear Bf ehizbl tjnetlh'dt dusape Us osimiistered on two

f d.f [ i [
corsapyi Pt S PP b Sa e P& bl e er ¢

and prOV|d|ng single nonthly dosage rates in the

Apér?ﬁgw%"tez c#w% R0 rati02P 8L @&83&@%%@2&@6@@@16%& such

era 200 500
as fiomp b 16,500 F\sfbaNq?kgaﬁ|eye'bFfe?1e1°nggrSZ’H%9€{F’ 3 abgepn on the
mdﬁvithSF‘édthiﬂespéﬁlMé dempsunde irhqubstiar atd tatal pajert of average (70Kg)
boémré lﬁé‘@oqrsHa élsoease H%g fo%%n:]segg{rﬁﬁ L @B%ra%'hge compounds will
be nrethomng@am tos80fgmaltivieak.smenei nﬁ@felteblySafPQﬁOr%%belafeek most

pr&%@ﬁlﬂﬁSﬁ%bQ@bﬁd’m%TV\%@k' Y‘ﬁeﬂ‘r@}lﬂé giodn A sﬁ‘@@ﬂﬁé@ fbgimes, spiit

e I nventlon a unit sa accordin
dogh Rt 0T iy MAEIB CIoHG TFAITG G PUe, SR By, For oral

adﬂﬁxiskrﬁt:orﬁﬂﬁ?&hé}bby JoratetD & fabldts)t @pwads, i piution or suspension

co%%gxileﬁat&%mt {,dogg 5@@ itie) rf%glgngou% eghll\i‘p&‘i( Igf Aggﬁ‘i&l\)éﬁ%iﬁh ¥>referably

thet euimgeunadswilh by fcn‘mgiamg fgrmhreprﬁepm}ﬁdymjsj@ﬁﬁgm a@.ﬁtﬁb]e parenterally

ad@u[nfsftrgﬁigk&%%er éﬁrg\ﬁcﬁhd‘gnélgbﬁfe\éﬁ* dbs%g@ RS NERKlaligel£bo to 800
ernative preferred

e PRSI AL 10 DR PERTRIN 2T VSIS & et hod  or

treating a condl tion or disease associated with

3{:g[rm:.ntrﬁ-r§osu(1eg ?s ns'neelmq tﬁat@mdoéaﬁe Qa?%je of the compound of the
invention is administered twice, i.e. two times, during a monthly calendar period. With
the twice-monthly regimen, the doses are preferably given on the same two dates of
gach month. In the twice- monthly dosing regimen, each unit dosage is generally
administered about every fourteen to sixteen days. A nonlimiting example of a twice-
monthly dosing regimen would entail dosing on or about the first of the month and on or
about the fifteenth, i.e. the midway point, of the month. it is preferred that the unit
dosages are not administered on the same or consecutive days but the twice-monthly
dosing regimen can include a dosing regimen in which the unit dosages are
administered on two consecutive days within a monthly period, or different monthly
periods. The twice-monthly regimen is defined herein as being distinct from, and not
encompassing, the biweekly dosing regimen because the two regimens have a different
periodicity and result in the administration of different numbers of dosages over long
periods of time. For example, over a one year period, a total of about twenty four

dosages would be administered according to the twice-monthly regimen (because there
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thereof said nethod conprising adm nistering to
said mammal a pharmaceutically 15 effective

wo a§iBMeLes0f a conpound of the invention as gcﬂahioommﬁ%

dosage according to a schedul e having a dosing
interval of greater than ly. Preferably, the
dosing interval is selected fromthe group

ar&meséa; Tnkﬁmgjo& R )ywﬂé}%wg toémfcﬁa \Mﬂ&kénx, six, dosages

dosi ng 0SI ng

WoHgrRh P?/“'a'agererﬁigacov@ry@ %%? émﬂskly doging, RaEP, gvecause ‘here are

abbit fifty-wa wdeks e geaeekl y dosing. 20 In an
alternative highly preferred enbodi nent, the

i nvention provides a nethod for treatlng cancer
Apprexisnateneifestive doseaeiss tnkeyrbedh tsaradgenditbinotlio 1000 mg/twicemonth,

su&ﬂggrﬁoﬁ‘l R i%d?f?d“r%rﬁfcérﬂgntﬁ oorsél}egtﬁ:@\?mgb 8 800 mgftmcemonth

arnaceuti ca ective anoun
deaﬁndtna@nuthﬁ/ Eﬁl"ld@ﬁ’ apdvities phithe eRTPagRdsde ew&yprm gnd tpr g patient of

aV@Tﬁwmkﬁ Hﬁwaﬁtagfé@ébsﬂﬁl dd3bgd Mils e tg?{i/]gﬁﬂrr%fj ah@@Bre active
fera
coBBrints wl Berio e RS, 7R 1B 0 A ngh R e 30 to 500

mghwEemgntht most ereferekly frot@OD g 25hmgbekdnyonttosThey may be given in

sin f@" g%q%gé ysﬁﬂp%sg%nﬁﬂlgs 'ERHFDP Iry m&ﬂﬁlé Qigse yeg;[{f{es lasting over

I nterva IS 0ONn
se\@a%uqﬁgs fosal aAsimjinistrahen dhaycmpy ibe f§@1ﬂ%ﬂ5@fbw fa\b@tﬁ capsules,

soi@ﬁbne&d%béﬁ%ndmﬂ@“?mﬁamfo 500 FB (ﬂréﬁrﬁ%@rm lSer unit dose.
iS.S ed from anc of th%

ncer
A[’[%I‘H%Bfﬁ&t and, prsfer: 363 &t EOMRpLOEs @f Be igrrg;u @tﬁg %r parenteral
adipinatration BOal suitable apdrenteralyi mdmlmisg*hfblg qarrief esrideproviding  single

m@émﬂhj“&‘&%ge tr&@s Izrpn%%%h%jmﬁ %Véd?)eﬁlaa?rg% 3{32600{0 d500, more

ati'ng cancer n nee
prefRsaioP0te #pP e ng admi nistering to said mamal a
pharmaceutically effective anmount of a compound

nvention. a nit do ccordin o
By QRN HoB ST A3 S GPPaT B GLPT BF SqPepee! e fyenton s
adrdiaisteyed &ivePr.efw@eativhey ,dutilye a dosrithilyg calatdar watfiod. $Vith the monthly

o BB o ARtk Ry P BBisa e ot H moncny

doging regimpaesaop uid siosrge i» porseNly pdobisierpd about every twenty eight to

thirtyWv§ @ay¥ont hl y dosing and nmonthly dosing. Very
preferably, the dosing interval is once weekly
dosing. Preferably, the cancer is selected from

Apgodimaid @ffedtive ddepatdandy beamtherrangeirot ptoef0on alyfryonth, such as

frorhhﬁl ?oaBB(? rmréiﬁloﬁtﬁl &° %\?egl ltl’érﬁ rq {(]chéo %gérfn&h%% %re]geanscﬁng on the

at e,
lndwﬁ@%lacﬂwt@s qfrﬁh%nnoramt@ﬂmt quﬁ@tum el fpr prp@tlent roéaverage (70Kg)

c@ﬂ@i@ﬁ‘ﬂ R usidNBoday e4kd %thﬁr;ﬁ?é‘l’eﬁ@cﬁar% rﬂ&fe%@ﬂz&fc{aﬁwpounds wil

ng breast cancer nmal ed
be t%@?éﬁ?ges%%f%%%m’%%rm%ﬂ* ,p@eferably, 200 to 500 mg/month, most
preferably from 200 to 250 mg/month. They may be given in single dose regimes, split

dose regimes and/or in multiple dose regimes lasting over several days. For oral
administration they may be formulated in tablets, capsules, solution or suspension
containing from 100 to 500 mg of compound per unit dose. Alternatively and pre_ferably
the compounds will be formulated for parenteral administration in a suitable parenterally

administrable carrier and providing single monthly desages rates in the range 200 to 800
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10 adm nistering to said mammal a
phar maceutically effective anount of a conpound

as a unit dosage according t
WO %ﬂ?{fb% udll‘; Py Pcﬁcﬁ 007/000686

ng a dosing interval of once wee
dosing. 15 TREATMENT KITS kp further enbodi rrents
t he present invention relates to a kit for
I g out the
i HERLG200 o B B R 2y IR, Ol venti on.
Such kits 20 are espeC| ally suited for the

Ind& | High®/ ﬁre@(rreﬁoém%dﬁﬁéﬂt frar lﬁﬁerﬁb&@ Rrovfiet a33|n'%tﬂ'ﬁ3d0ﬂ'or treattng a

sule Such a i ncl.udes a
copRR3H PF st cssciabe Wik e SHTARE G R heed thereor
sdlith wiethgpdt dm;:dasgi@mirﬁeter&gt fedsaidh namenzd rad phiarmbcdulisglly effective

arhcﬂ.fn?&dae&n%%ﬁﬂd, mgfﬁ@%msloﬁ af fa uﬁﬁ"ﬁ&a i:cforcL@ B a schedu[e having

| Ster acks are
a gepingoiaiskabpingreataiciden ﬂytlyarﬂﬂef@r@lmheeci%lna sré@mloa selected from

th@ BFokp Sbiktind 8¢ dﬁ@@%ék&f@ésndﬁ%c&d&%ﬂg %oé:ﬁtj %eekﬂ} dosing, twice-
desi r ed, be ZSIfrOVI ed,

mertaly Apeing ?P%'H@’“F%PPR‘?& YRivBiereanly, de dqstg "H?N?Jt'eh%‘?ce weekly
doggki ngs or with a cal endar insert, designating

the days in the treatnment schedule in which the

dosages can be adm nistered. Alternatively,
In g gltstertive Sishlyspreterred andiodiment. the dtvaniion provides a method for
tre%HlﬁiJ: BHRAGS or iR s QLI QBT ES £38QXLRAVE Banttl in need

inaformsimlar,to or distinct fromt

he
PR THRSRR OTREIe SEMEiRRG 1 saic, Jliab # Phammacsutically

effptitvei aigount Iof ta compuling hof dhel vagiieni=s & alné dogager ¥ccording to a
‘scggc}{ﬂe having a dosing interval of greater than daily. Preferably, the dosing interval is

selected from the group consisting of once weekly dosing, twice-weekly dosing, biweekly
dosing, twice-monthly dosing and monthly dosing. Very preferably, the dosing interval is
once weekly dosing.

In an alternative highly preferred embodiment, the invention provides a methed for
treating cancer in a mammal in need thereof said method comprising administering to
said mammal a pharmaceutically effective amount of a compound of the invention as a -
unit dosage according to a schedule having a dosing interval of greater than daily.
Preferably, the dosing interval is selected from the group consisting of once weekly
dosing, twice-weekly dosing, biweekly dosing, twice-monthly dosing and monthly dosing.
Very preferably, the dosing inferval is once weekly dosing. Preferably, the cancer is
selected from an endocrine dependent cancer. More preferably, the cancer is selecied
from cancer of the breast, endomeatrium or prostate, most preferably the breast.

In an alfernative highly preferred embodiment, the invention provides a method for
treating cancer in a mammal in need. thereof said method comprising administering to
said mammal a pharmaceutically effective amount of a compound of the invention as a
unit dosage according to a schedule having a dosing interval of greater than daily.

Preferably, the dosing interval is selected from the group consisting of once weekly
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PHARMACEUTI CALLY ACCEPTABLE SALTS 5
Phar maceutical ly acceptable salts can be fornmed

ond’o%f;%Sngan' c and inorganic acids, for exap@bgmw,m@%sﬁ
acetic, propionic, lactic, citric, tartaric,

succinic fumaric, maleic, 5palon|c mandel i c,
mal i c, phthalic hydrochloric hydr obr om c,

doﬁg% E@F\% S sﬁrl:?bﬁl?lvgé%&eg%%h@g u:ﬂfgﬁwaﬁﬂm%&ﬁhly dosing.
Vefyoprgi@fﬁ;)yu |ﬂ'pﬂ1@¢ﬁ[rtg m@va{; Bnstee veekhs Iioping., Pagfgrably, the cancer is

sel§bt€él kr@r"n'aﬁﬁ éﬁ@%ﬁe@%&ﬁ{eﬁﬂaﬂcéml\ﬂ:ﬁe Wé‘?é’ialiw @m&ds selected
his_jnyentjon, contains a
ol SR 0P ABRTRRG OGP AP Broast

bases, preferably alkali netal salts, for

exanple sodi umg |Ith|ﬂﬁ] or potassium when a

compound of Fon contains an acidic

noi ety. 15 CLI'NGFThe conpounds of the

pr esenty hon~gpy be useful in the nethod of

ti at 1 a cell cycling disorder. 20 As
mNeHsSaXS "Mol ecul ar Cell Biology 3rd Ed.

L&ﬁlsh at at pages 177-181 different eukaryotic
cells can grow and divide at quite different
rates. Yeast cells, for exanple, can divide every
In apGaltmingtive bighly trivefefréd embodimenfi dres ingentipe rrevideseql method for

tre%gs bleAst f&sn&nlbwgnhenﬁ%: is Héedswerwfcéu.msmanéd comprising
ects take only 1530 m n. because one

r
adipinisiasing 49 S#g paimnal 3 PRaBar iRy of r-mwgvoumn%ﬁ compound of
forgawi ng plant and animal cells take 10-20 hours

to double in 25 number, and sore dupl pcate at a
‘much slower rate. Many cell s j§ adult -F such as
nerve cells and striated Sel Ko not
divide at all; others ~J§rob|asts t hat
assi st in healingwo ow on demand but are

ot herw se qU|e§se$Lg e , every eukaryotic
cell that divides! nust be ready to donate equa

gene ic materi t ht er, cel
w050 el Lt B, AR o) e weoro
doditge cel|l division cycle but is restricted to a

part of it before cell division. The relationship

bet ween eukaryotic DNA synthesis and-cel

been thoroughly analysed in cultures
of manmalian cells that were all capable of
romh and 35 division. In contrast to bacteri

In hﬁ\h§mf3%'ﬁ8”tseﬁ'l?al°ﬁ?6€i"it dnveaﬂlqnsreé%%ﬁq& 6rﬁ'tyf°é Cﬁ%‘feﬂ"e”t'y and
effédtivéli €drfying\Wot E@Qﬁétﬁ&ﬁ:i@éaﬁfdaﬁﬁﬁw a8t ibventidrimeSuch kits

areb%epg%wyc%ﬂed jcl) V’ﬁ%g c%ﬁve(yn?ft %oifi l et ed R%%rtgglets or capsules.

Suth anbit petaralyy ffcludes BIXNAmbgmafhisl |dssmaa Bethokkits @alinclude a card
ha\%‘lﬁ Vihe 'dQ&ganﬁ%rﬁ% rlﬁ\@rsbf if%ﬁ'ﬁqeﬁo%d Ql%& Ukn 8fdnifle of such a kit

VISIon an ore t e next roun
is as'plipteransels. Biifipsraskapipaved kpewn inghg PRPK%’FR:'PE!%%“B@“G are widely

usddat pé‘:h;%\ﬁﬁgw Maéeitﬁceﬂ ahit dé‘s)égé freeNFidesifedOh nitfhol aid can be
pro§/ H]gé Sftof AR ﬁ'ées f%!';)n %‘h %nggbersa I%r% h%{séﬁirt ng)kfngs or with a

calsretao hﬂe@,aq!ﬁs;gnam@ ihaclayd in &k tfEatngmh asesiulb et whieh the dosages
carﬂ;ée é’aﬁxﬁ@stg%a é\?&mmmeﬁlece%%ﬁlg%gﬁbr%%iuﬁ%'d}’eﬁéry s%lemen’cs,
ti ssues (for exanpl e, aII qui escent fi brobl asts)
suspend the 10 cycle after mtosis and just prior
to DNA synthesis; such "resting" cells are said
to have exited fromthe cell cycle and to be in
the Go state. It is possible to identify cells

whoen thayy ara 1 n Nnne Nnf the three | Nt oar nhaco
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' bul d ot her
Tk T GIRSRRE: basra; Skenaic AN pufecis Ghg

cell cycle, by using a fluorescence-activated
cell sorter (FACS) to neasure their relative 15

WO%@Q@tent acell that isin @ (beforep%momo%sﬁ

synthesis) has a defined amount x of DNA; during
S (DNA replicati on) it hag, between x and 2x; and
when |n G2 (or , It has x of DNA. The stages

elth)ér [?8 m%q? gg/%lgkl brfspﬁﬁseo%aé‘{a ldggagel &h %e inciuded
to pmeﬁplk&gewmmmmeisya@neaeuesyt he begi nni ng of
mtosis. Chronobsomal DNA has been replicated and
bound to rotel n durl N the S phase, but
ARMACESTIGALEYE AGGERTABLESALES di sti nct
structures The nucl eolus is the only nucl ear
substructure that is visible under |ight
Phameacselicalyeaccepiable gal Gindreciamedygtrs peabis apfjincrganic acids, for

exéaple] eddit oprobioarce lRA€ divie), BRaid) aluoghic, ﬁ.h‘raﬁﬂbﬁﬂmas malonic,
said t

of,_ each typ n el |
mefiofRhalbY BRireRE RS Roe idtetRnf eSierl iR, suphuri,
megyamesuiphonicopi rephtbilepeasiphetic,o mbetzenksUMiANcS| Holgenesulphonic,
caﬁ‘nBﬁorﬂl;ﬂoﬁiﬁ Ghd %EFBQQF%O\M‘?%@C%%I&’ Sr.‘ildsS R&% & BSnpound of this

from each other, are cal sister
invemdiohRapiaipg a bg@lcwozg&rsfevs m@ﬁaé}g for@@qtfyqan:rggmc and inorganic
ba?ec Brevdrady akalembtal £0E rfeﬂewg@rum e:][mtum'g Odarq::oltalssmm when a
eql vi.n owar d.op OSlte | es of the cell;
m?h@""@ﬁ?@%@%ﬁ@ 4 %oé'ﬂa aL?’saé’gjf? 'ong t hreads. The

nucl ear nmenbrane begins to di saggregate into

CESIMRYoL MRS ¢l es. WO 20071099304PCT/ GB2007/ 000686

centronmeres. Each chromati d contai ns one of
the two newy replicated daughter DNA nol ecul es.

Thd bsmmmﬁ@bumelpaéseﬁnhmm Rag b& 8sdfal i @i riétRod sfMBatment of a
he,. re S just adjacent to the centrioles,

i 0
cel C’(':'Wogsroedqrtrow ng closer to their poles. Sone
spindle fibres reach frompole to pole; nobst go

As%%cﬁ%%@%&?{tu%?@eﬁibkﬁ %‘e Bl g4 '?_QEIQI"P BPL e?ﬁ%é—é 177981 different

Met aphase ch ronns S nove OMBF
'@qmﬂﬁ Gelisgrantgiew @pg (dividgy b bitg diEsrepe@inte Yeeplgrrlie fpmexample,
cal’( Jﬁ&id@ gLty @20 An.,ndnBs Airkh@visiorst FfertiRE0 BBg i Shd@mByonic cells

of 855 s BEPBEEHT ke PR3P A0 BRtruie ot Rer eBinasting cell is
subtiividedc howeveranost geovémgplarnd mmed enitnabdelis také i i@ tholy taadouble in
nurﬁlﬁérngla%otﬂew@h&a each&L Sowdratdh 'Nféhy éllsrﬂjg s such as nerve

us one co ronnso

cells /°d sg@@&m@cled@llq;, dogohﬁy@%ﬁb@h g’;h?rs {lheéhe;ﬂqarpblasts that assist
in HRhAROAIRASs, gisw B9 dérhighdit Sreldieplbeqmicarl es.

Cyt oki nesi s begins as the cleavage furrow starts

to form 15 (f)Tel ophase. New nenbranes form
Sttlaeeerméukdnmtldaeﬂgtmam:wd&sohmt be rdeely ¢ domaesssmebgenstic material fo
toc B5hier 205 P@Fﬂr% B8 1 bfeh it el ol UL Bitibout he ool
divisigh gyclebd ifTastasien %B@h@féfrbefﬂﬁ% FRlldivisi@yt ol dnesi s

is nearly conplete, and the spindle dlsappears as

the m cr.ot bres  depq g%rl}arg}vg{m has been

thoeaghly poigsed o Bshunss d>f| manﬁma]&nfceillé thhieﬁ@‘te fjl céypabRbf growth and
0 f . of i Qi .
dwlg“gh Prp%‘cr‘lﬁ'aétr{fg bg&%h% & e &gﬁdenew&ag %%}i%{ggenc{ er%} 4 Sl'ar’t of their
centr| oles wll be generat ed during the next
i nterphase. (g)lnterphase. Upon the conpl etion of
cytokinesis, the cell enters the GL phase of
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. .2007/
IntgBR3%eeat ed by the conpounds, conp05|t|ons and

the cell cycle and proceeds again around the
cycle. 25 It wll be appreciated that cel

wo S5hdostg 1S an extrenely inportant cell prpeg§snorosss

Deviations fromnormal cell cycling can result in
a nunmber of nedical disordgrs. |Increased and/or
unrestricted cell cycling may result in cancer.

tinf26iH mdsy‘?tﬂ'lekls Card :t @g;omehéterdqﬁsa}st beféte @s;emroat(mm]s) Thus a

condi tions. e pr
955 30 BRE PRSP O oSt 00 REEReCat GV EBREE e wes found
to decsio aftke rdbvistomcancichedtirg tremext rbhntsof DNvesytiresisu Mtisahalysis led to

the% %ﬁmd@é&? &'E %V?Eﬂidtl? @elf?}%‘al e %é@%ﬁl l(’l@gﬁcgﬁ%Sé n G, phase
(the &iret oamd, fheﬁ:«ﬂ!rhﬁ ngthesipnhaes. cPe@eﬂEPéﬁt(fhaﬁﬁcqmé 1982 @nd back to

M.| ﬁﬂ%pgmg DiheGpmChfoses VB and G,) are known collect!vely as the
99304PCT/GBZOO7/00668B ncers that nay

nmet hods of the invention include, but are not
Mafn% 'ﬂaﬁ@? ?IEI rzr:glpailﬁdt %Eo n@a@"e&%@e( gy %{Jlggc%l:ﬂp %mbl?sts) suspend the

cycﬂg/ gib‘ﬂamtosh@jdmﬁgm o f.‘)NB.myntl;esa&mpdw’ﬁea;ng" cells are said to have
axﬁe‘;‘elrf%mg cell 4”8 anBEPRER ‘H‘%e@‘} &atg2r Ci noma (squanous

cell, undifferentiated small cell, 5

undlfferentlated | arge cell, adenocar0|nona)
It inbysbiatp iddtinnehs ahar theg arGh poeraf thbtoae tetphase stages of the

celﬁ%%[é?ﬁ?ﬂssﬁf%g g?%cepgnngc%Q%S%Ps%ﬁglr @'Z\F:I%E kaﬁsr:neasure their relative

rol nt

DNAsasplieaty .g:e@ g‘qulamnﬁs(bg@re} DA siithesiga has a defined amount x of DNA;
duRHEES S Fdo@ABm), i Bhe BHASEH £ Afiox: | KIVRETR G, (or M), it has 2x of

stomach (carcinoma, |ynphona, |eiomyosarcorna),
Dhﬁancreas (duct al adenocarci noma, insulinoma,

gl ucagonona, gastrinona carcinoid 10 tunors,

n | homa,

g SRR R Rty SRR F SR Bl IR o,

hemangi oma, |i pone, neuroflbrona fibroma), |arge

(&) blﬂfé?dhaéead %@ C@;tr Ca§o 'EP intdrHRAe A AR Brec¥ids! B Seginning of

denonma, I et omyoma) col on, col orecta
mrtpggt Qhrut@qppb%l&qsybqepd@phca ybound io protein dunng the 8
phésad Blﬁ%aitﬁdsﬁmﬁﬁ,aréMdtWstédnmrd:s{melrﬁmuelbfeaStm&ijcieolus is the

Oﬂll{ﬁnﬁg%%glgst keeg}.gf %.Vﬁkbbhégrq% li@'ﬁ gwgrro%og%glln 3 éjfpfmd cell before
DNAaneplicattomathemdara ckwam::im’mlwé)c chpprassomiee of each typs, and the cell is
sal& psnac %%zhgﬁ@o nl@?rr SRR, thESiliSad SEHE 28 Bour copies of each

teratoma carcl nona, teratocar0|nona
chremesqneRs AINA- n%‘ﬁ*ﬁe the-sigteglromenoaIes fheys APt ¥ebppparated from each

otheA il R Ehlled siePERométider oadenoma, adenomatoi d

tunors, |ipoma); Liver hepatonma (hepatocell ul ar

carci noma), chol angi ocarci noma, hepat obl ast ong,
b) &gy psphasera Cehteiplas,ozseh|withar redbnimeed Hawghtegicenteiple, begin
mo?ﬂ@%w%g cg%aﬁggngﬁésc o?%{ecgaﬁ tﬁ@%ﬁ%l S%rﬁw@gn be seen as long

rosarc nant I ous t1oc
threassn AP BiHeE0 mmbmerbgg igs todisasaeeoaivdnty gwalhvesmies

| ynphona (retlculun1cell sarcomm), nultlple

a giiant cell tupor .cho

©) oot MORRABH I HRD e, COREPME GPHBIRREN GLgeLy sach visble
chrbensagpe clootdreoria, coipomrelt odfl &gd osigmatids held together at their

chondr onyxof i broma, osteoid osteoma and gi ant

cell tunors; Nervous system skull 25 (osteomm

hemangi oma, granul oma, xanthoma, ostein<|>s

def ormans), neni nges (neni ngi omma,

meni ngi osarcomg, gliomatosis), brain

(astrocytoma, nedul | obl astoma, gliong,

onandyv nmrm Nnoarm none [ nt naal ano Al i nhl act AN
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(carcinoma); Hematol ogic: blood (nyeloid | eukem a
[acute and chronic], acute |ynphoblastic

“M)h%%FQ a, chronic lynphocytic |eukem a, PCHGBmmwmmam

oproliferative diseases, nultiple nyel oma
nyelodysplastlc syndr one), Sfbdgkln s di sease,
non- Hodgki n's | ynphoma [ mal i gnant | ynphoma];

ceﬁférﬁereéfakb&l{@%mm r%ﬂ%'ong%‘f e R rlevﬁﬁlreﬁfcﬁmauéhter DNA
quanmous cel I carci nona, posi 's_sarcons,

m‘tl?%‘!ﬂsagt‘ﬁ igietypulan %Pﬂftﬁ’}?abe%'ﬁé? Bifigte ERm it GBRY tb’ﬁ*aad!ace“t to
th&k ebriiictkss, Wik éreaﬁ'rbﬁng ategbrft@lttrenaiolegl e spindie fibres reach from

bl (1"
oo AR ASH P & ot Rice St A RARTRIRT o by any
one of the above-identified conditions. 10 In

(d)add'\%'tefbﬂase hﬁreCéH Bﬂe@tno&@%mﬁﬁﬁﬁ@?&uét&vcﬁ Hd &, \ﬁhere they

e sujtab or the treatnment of cancers suc
bea%m%?'eaett 'ﬂéiaﬁ%rator'akpm% Ahe sigiee promaifisaYs net|yet separated.
cancer, sarconms, nel anonas, prostate cancer
ancreatic cancer other so|
e " RhPere FRESE! 3t cnnRiited kSl i, Rt sRet fromosomes.
Eaph esuiains ian&eehwnnena thateis UIBkaEfdey arsptndle fibbe to end pelat to which it
mcﬂrgs enﬁ%rb céﬁPSPQSEH chidtoSéme tgra%ﬁﬁtétﬁ qg each daughier ce]!

endocri ne epen dent cancers are breast cancer,

Siaviirensishi He Cé%ﬁ@égate% 28 §p dhepoledrrrale spiediesy Aryigiinesis begins
as @ Weivagdfofrow 8fRs aPth.cat i ons, cell cycling is

i nhi bited and/ or prevented and/or arrested,

preferably wherein cell cycling is prevented
() andTepprase.est Hew Imendmaneas farot areddd dpel daghR® nuclei; the
cht%mésﬁﬁeé %kférh:eﬁec@rﬂgllé%g dBftf‘ﬁ‘){ R ﬁ&le@[ﬁg/ bQEorﬁésr \ﬁé&l@ggam and

ase. In one aspect cell cyc
fh%éuqlww@?rtﬂ {PHE R eRpch riELter A¥RBIS: elvia @ﬁsdﬁ is nearly

cotﬂb!é@s ﬁr@:ﬂthe B;Bl@:ﬁl@ H@Q;Lnéaﬂh%rﬂ@d rﬁrcﬁcﬁuﬂule@%éﬁg loth@r fitsies depo!ymerrse
rrev prevel or ayreste
TGP it e S BN ST S2ERPaR SR T b Tubength A
tela:’n‘d#&)rthardmﬂrsatm ofi eaqhsofn’ﬂnarnrrga{at eent@ﬂesatmbmm;aetemnand new
on
o AT S e BB (N E e
conmpound, nanely prevention and/or inhibition

(g)an dl’ntHrp]'&Fsé e@lbo@fhe%leeﬁNﬁ bi rf}r%krr%ér@ thé& ichll enters the G, phase of
h ﬁ rgf tICCLtﬁ yteterm
a‘?e F’éRFe"’r‘ %?C?e ?88" BPYi nhi bi ted and/ or

arrested" it is neant that when assayed in
It vﬁfﬁé’éﬂﬁ&@ﬁ aétpgtt%étﬁtgcufag rf%glle(l'er%@ ﬁ?ﬁ%ﬁn g%%g&% Deviations
fro'@ifﬂor eleiel Sycling 690 1egdisingr eMiher &f medlical glissrdege Ipcrepsed and/or

unieBRctBa CHefPQ,‘%hnb AR Rkt Nh @hcdrel Réducmtc%"'o%ﬂﬁﬁ may result in

this proto sented be
dedeheBul Sordiona B B 58 COBEo 0 5 HERIES St PLFPHOE sty provic a
mekndniclitekt wrh dbogiervend cofdiivast r ogen recept or

positive (ER+) and ER negative (ER-) breast

cancer cells in vitro by preventing and/or
Thijs ietstomipagnceatdinepregent dwentieg resyl e ssifflie fag Useainditepireatment of
celpﬁkbﬁﬁg H%Qr‘d@r%sétﬁﬂ & caveRt tHRRPyRI-AYhe WESSdent and hormone

“induced mammary tumours in intact animals

'ijm@emﬁBWEmMO 20071099304PCT/ GB2007/ 000686 58

ovari ectom sed), and/or prevent and/or inhibit

and/or arrest. cell cycling in cancer, cells;

and/ or act in vivo by preventing and/or

inhibiting and/or arresting cell cycling and/or

act as a cell cycling agonist. 5CELL CYCLI NG

ASSAY
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(PROTOCOL 5) Procedure Stage 1 10 MCF-7 breast
cancer cells are seeded into multi-well culture
wo@do%ﬁ%aat a density of 105 cells/well. Cebdsciabfooosss
lowed to attach and grown until about 30%
confl uent when they are treated as foll ows:

Control - no treatnent 15 npound of I nterest
g%&htﬁ%téﬁé\énfge lr;cr?'eﬁ?ercie??g E%bnﬁé?) H@s %@%goel’rﬂ)n? QWrQethods of the

inyeaifinupgl@z bidaee 9ot3|rru;gg tp: Cardiacheareamg @hoips@repma, fibrosarcoma,

thitRbn9Ssab@ira, W%’Q@r&&nﬂ)errﬁw&%mﬂgbd&l Biad fofintd, efpoma and
counter. 20 Stage Af t er treat nment . of

teﬁatglfnlaa Lgnqj at;;or?ggpg%'ﬁp rprﬁorpﬁés%noe%pelg Lﬁifdrgeren’cla’celac} small cell,
unﬂﬁer&ﬁfﬁiﬁﬂla@e 2! Chﬁhﬁd:da}fcrrﬁfmal,%eﬂﬁr ttﬁdnmﬁrblar) chicinoma, brongchial

.adFHon% ersgréoe nelgﬁ'rghoanréq‘es fa gro %?l Ls artoHaO\Agnesothelroma

ont Thue T Gre er
Gatsrremipﬁfe‘eéncesqpha@rsovw(hqmmuam et tcae:rrerr@, fadeno@rcmoma,
; j |1 S ) t AVei
ler%%[ldsgr%oﬁrﬁ I r%lbjilg?%i,l Vs‘l?til_@a US%I NGMWCA NCEI 8E&§§ Yeibrfdsarcoma),
PapeseRsT dsial @enoRgroinomre RFUiRP e PrapprpRE (gastrinoma, carcinoid
turd@s,t vipath) snidiil dokiel AR CcANPONa) 1ymﬁﬁbr~@£$hrcmdidahmb;@ Karposi's -

‘ rqn E23EI E2DHT e || e

s 80 05, eyt e, PSRl S, Boe bove
(adsnecastinanam deulareddepomasyikaus i agenama, Gamagomar leiomyoma) colon,
coRcialr @tk éerﬂﬁhﬁndﬁlt {r!actt hﬁ&né{)’er(é‘de%gc@@r/@ma Wilm's  tumor

conf | uent. d( -90 G / mol ?
[nqﬁgqoglaara@é}j Iwhegeﬂerpl}eggqg lplﬁd er and urethra {squamous cell carcinoma,

transitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma, sarcoma),
testis {seminoma, teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid tumors,
lipoma); Liverr hepatoma (hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone:
osieogenic sarcoma (ostecsarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing’s sarcoma, malignanf lymphoma (reficulum cell sarcoma),
multiple myeloma, malighant giant cell tumor chordoma, osteochronfroma
{osteocartilaginous exostoses), benign chondroma, chondreblastoma,
chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: skull
{osteoma, hemangioma, granuloma, xanthoma, ostein<'>s deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain (asfrocytoma, medulioblastoma,
glioma, spendymoma, germinoma [{Jinealoma], dglioblagtoma  muliiform,
oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); Gynecological: uterus (endomeirial
carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified
carcinomal, granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma,
malignant ieratoma), vulva ({(squamous cell carcinoma, infraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma}, vagina (clear cell carcinoma, squamous cell
carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma), fallopian iubes
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35 the absence (control) or presence of various

test conmpounds (10p.M in 2.5m of WO
WO%Q%@?@%MPCT/ GB2007/ 000686 59 nmedi um  SpbstiabBioess

was al so added to flasks w thout cells and

incubated in parallel (blagks). After incubation

wth T47D cells for 30mn or MDA cells for 3h at

(cﬁngm%”ﬂi-lé#xat&g@ 0 b‘iH%g' H‘@\} e og'ga t[Q r}.{@Sén Lﬁgﬁo?nc] acute

contai'ning 1

lyrpehropjpstic) 'eaub%éctchvélcylymsh% é%lkvs@aae BlopHRIeEive diseases,
muitfipRiM riyfon@e] URQSISdyERElbieMsdrémsli elidigkin'et Bissased MHbh-Hodgkin's

ik PR el SRR TSR reeal Frparcinoma.

sqoinoodischel getcinamea| Kapedi's sercofibemeled dysplsaiic nevi, lipoma, angioma,
deﬁYﬁ&fEﬁ;ﬁﬁaﬁ Qe&aﬂa dﬁs\ﬁﬂgﬁ§ SHE gﬁfen@l Ogﬁéﬁdg.aﬁ'@upgbﬁgwmfﬁ'hus, the term
e residue was dissolvedin a sma vol ume

"caprergie pelly [as poovidter diereiih dnaisior iaetpll eblictedbyp payt enp of the above-
ideptftbaoRdifithsa f| uorescent indicator. El and E2

were separated by TLC using DCM Et hyl acetate

(4:1 W). The position of the product from each
[n aditivhathe eombbarskof ibes preserit drdrentrmntnlm bELUitaihlafae the treatment of

- car?Jerersué/H Sééalbf'eﬁgﬁ cgﬁhepng\?nai'gv 22 en tendgln Igar éfcgr sarcomas,

regi ons were cut out 'an in Sci
melﬁnamgs PorRtale ARNeYT. aRdRElS |carqc@r sl pnd @hey] setxcétmﬁers

product. The anmount of 3H product forned and

14C-E 5 recove we cal cul ate
In PP PHOTST: R CREOUTB RLHS PoriiR HHBIHR B fusetul in the
treqxtmeduﬂtenﬂcmnrre depmﬁem:@anmﬁ eldrefeoed pndoedabudependent cancers are

f | ask.
O L R e D o

present invention nmay be useful in the treatnent
Fonfso:ﬂe Céﬁphca@’}dﬁé | &l QYo Gelinhibfed Ahbilof Lﬂr%nféﬁl bnd/or arrested,

prefeksia WHerRIoce2l EVap R PSP ad AT ErRgg o ohe Sspect call oycing
mag be mhiblted; andl?a‘rmarentehena/pr arsestelig trepesM phadearn brivaspect cell

cyt%[;lfy }ngg {évgrlgiﬁmea\}en%g %ﬁ%’hpﬂhlgfwsa%H%pS%s‘?ed? [)referably wherein
celhryeling r*ﬁéirr@eqy@blﬂ Rigvenieshaneyas, arrpﬁiwév er, more
aggr essi ve chenot herapy is currently enpl oyed for
he treat nent of hornone-i ndependent tunmu
Akt TSR SP B, S5or I hieh At TEaFe e meant afer
apz:ﬁcﬂtlbﬂ @ acempoledibimehet prefenh oivemion, crepemdeingt tBndbmpound the

or B R SO 5 I b By 3998 ot i,

. arecil pkgeneblapMorgupartigLlary hydhe farm dimavgraily prisvenigseandiar inhibited

ano?&“é?f@&@d” it fs rhe%nk@ﬁmhérhé’ésa%ﬁﬁ LOPRARcNELHE Lefoycling assay

rroer | ation and conj gcgatl on reactions

Pr°‘é’F‘E‘ @FESFWE‘F' Per§§‘n B Upaled Wit # FomROLRc pfjRfeneet shgy iess growth afier

Stagé2 uithé plobabl | Sitmlitonied elis O Detaiesrethid protocof ard presented below. -
met abol i c process that ultimately rendered

oestrogens water sol ubl e and enhanced
Thus, the present invention provides compounds which: cause inhibition of growth of

oestrogen receptor positive (ER+) and ER neagative (ER-) breast cancer cells in vitro by
preventing andfor inhibiting and/or arresting cell cycling; andlor cause regression of
nitroso-methyl urea (NMU)-induced mammary tumours in intact animals (i.e. not



10

15

20

25

30

35

35 their elimnation fromthe body. It is now

evi dent that sonme hydroxy netabolites (e.g. 2-
WO%@QEJ/ 099304PCT/ GB2007/ 000686 60 hydr oxXycp88007/000686

16al pha- hydroxy) and conjugates (e.g. oestrone

sul phate, EIS) are inportagt in determ ning sone

of the conplex actions that oestrogens have in

OVEF&EM%& éf@fo'f %%OX ldr g%%ﬁtan%r 6idkst R8I @;ema%i QRcer cells;

oestrogens In
angsr agtifplive by preyRIiing @Wéort[ﬂ’i'g’!t’“&ﬁf‘@?f aggtingjcglicygiing and/or act as
aé%aﬂi%?éﬁh ggdnier . There is now evidence that factors
whi ch |ﬁcrease 2-hydroxyl ase activity are
associated with a reduced cancer risk, while

those increasi ng 168Eph8YOMNGOAEE82 | on may
enhance the risk of brgagtoegnGsr. Further
interest in the biol gclﬁca‘r_r‘cl‘?of oestrogen
Prageddiol i tes has been stinulated by the growing
stpdy of evidence that 2-nethoxyoestradiol is an
endogenous netabolite 10 with anti-mtotic
properties. 2-MeOE2 is fornmed from 2- hydroxy
MER? tradi aincérZeslisBR) sdeyed mteembitiiwel esifure gietes rab thignsity of 105
sf ' | t
ce{l%\éégl %g%@g{%ﬁgggﬁffy 5%& Eg&k gﬂo g%ﬂ%gutdﬁﬁ édnﬁb‘érﬁ q'hen they
ara/tr%%etésl\fem inhibits the growth of tum)urs
ar| SI ng from 15 t he subcutaneous injection of
A sarcopma, B16 nel anoma or MDA- MB-435
C°(5‘3%'t F’Bé‘@ﬁn}eékeptor negative (ER) breast cancer
Conpolisd oflifite@bigCOlyHDum t s endot hel i al cel |
proliferation and mgration, and in vitro
angi ogenesis. It was suggested that the ability
Celi$ aps BsOE2for & daysi i growibnmediung reoniahmingnthe | &@! willy changes of
mfni) bidr § bayBPIAtiihe/ercCorigithiiol cbit iRtberd AECBhted using 2
angl ogenesi s r-at her t rect inhibition of th
C%F%'I"F?‘é‘?”&felron of turmur ceI |'s. 20 The mechani sm
by which 2- MeOE2 exerts its potent anti-mtogenic
S,can%canti -angi ogenic effects is still being
idated. There is evidence that at high
concentrations it can inhibit mcrotubule

AﬁQPt{ é%ﬁéﬁt%ﬁ e %@—d%en@@wﬂl N’@%I 'cé‘fl%' Fe%eé?éd at a density of

I Cl ne tubul I n. Recent owever,

105 elEivRlke NPrﬁéH"IEé ﬁgamats 95¢ ge%ed ¢abs jpte al{)we@ [q peniinde to grow

forfd fuRABNG Saysin @R besdfteVS ol imddr) dAL BeR@d of this period cell
nmerised byt to have an identical norphol ogy

d I
n”?"gg'g agsagae??ug‘rfe er taxol treatnment. It is

possi bl e, therefore, that |ike taxol, a drug that

s U%%A&?O@%EEERMWHGWA&W:W S8R CATEEE CELLS
t her apy, — 2- 51 Ng M Cr ot ubul €
dynam cs. 30 Wile thdE ation of 2-MeOE2

as a newtherapy for cancer represents an

Copymn & s i CEHEERNE 1 ¢ Brobror BURY b eihesag adioto oesirons
(E2 I%ew,cEZDHJ (]33 gpwwtreas.lratémrmIBMI insmolyers logT47D and MDA-
MBt 5?]' lgr:agiI rc%]:icep A s Fegf%&lﬁ%t gllsl \'Né’rg rcuitlﬁéd Baﬁatskg Lntﬂ they were

research pro
B0SQpmaltese. | KT CBrE Gpmok che Cipmatarera pdfedg9 sach flask in
theP 8648 Qeopnrtn S| PrasdRRE Cof(ValiWlN sl BRBolrid8NUbINEH 2.5ml of

as a potent actlve site-directed 35 i nhibitor.

Unexpect edl y, EMATE proved to possess potent

oestrogeni c properties with
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WD 2007/ 099304PCT/ GB2007/ 000686 61 its oral
uterotrophic activity in rats being a 100-ti nes

st Nan that of oestradiol. Its enhang@gceinnzinoosss
oestrogenicity is thought to result fromits
absorption by red bl ood cekds (rbcs) which

protects it frominactivation during its passage

méd‘unwsmb&me Wa sotiidedvid @IES!@%‘ch@?ﬁ &bl %ﬁsrnvc@b&ted in paralll
its slow rel ease for a prolonged period o

(blf’ﬁ"?ﬂa A nunber of A-ring nodified 5 anal ogueé
wer e syntheS|sed and tested, including

th o
ook, TRLRY S8 R e B Lo By 2 ot o
meginpivas addled |tmtmmb@ﬁqoniatnlnm1§0&é\n®| 6&-Eff (~5000 cpm) and 50ug E2

or Q? S}‘és{gg&f%@lgc ”S’ée)fonds were e¥fache] &Y Be g‘ets Aalouk %dﬁ@ﬂ?ﬂ#ﬂgthyl ether

sent 1 nvention provi nmeans
(4mb tTP%ﬁfh% Rbasgfwassgreantad jtiel ser@ﬁiééwbgﬁ |affer fpazingtthe aqueous
ph@s’ﬁliﬁ%bhddd:é}kf)cﬂ'{jﬁibildélmeiﬂérgdi ﬁuﬁ&@t /1 %Eﬁéﬂwlaé{ @véﬂwated to dryness
0 und o e_presen vent i

it T REE S Aaofthe T ke ofbe cRERn i alcolie of dethy
eiHeewkldlapfpl_wd taNd.Csgétesl coniaping sa ﬁmumdsscasﬂ :hrhmr_zrt E1 and E2 were
ooF3EI LT BIRL 5, AU RO ORCHBRRA B e ot o
eaglpinpdhaion feak wasnsaed op @%Sh%@iﬁﬁjﬁﬁ%f‘”sﬂﬁl@am@@ﬁt UV fight.
Thé MRk @@!DPQWeEecLHSﬁf shd E@géchﬁ% ééﬁ’lﬁllalh&k vigls containing methanol

n. levels, i rticul ary 1
©-pfub S8 wn B Dne ot S s atiuB Tt 1Rt or o2
recogatdl |wens qalcolaiedl aftpr ascintiliefisn csbecftr@ntetrw tPhec emburd| of product
formeﬁ %Qc&’?ec?e'a f&'r ceﬁ&gF &%@%Hi Yo(la'tl'fe %%r on:E]Iisl in each flask.

utron or ternatlv e compoun
could be in the form of an i npl ant or as a patch.
cARogs the conpounds of the present invention my
be useful in treating hornonal 25 conditions
associated with oestrogen. In addition or in the
As idicetedathe vempduiads ofihe preeertifinviehtionpraydentsefiuhiv éhet treabment of a

cel BUrdidal Uh bl Rh b dBEABOAL B0C1 L ons T

ion to those assocl at mnth oest fogen.
Hence, the conpound of the present invention may

Caﬁééeermné:@aajal- 8auRb ofthbdity iR Snd3OnEBIEA coaﬁthéé/' ¢ahcdCherapies
de\;e&oﬁgﬁé éal e %%B%%E%EI S o&g erg}eCt o thesns Iof n%eones to inhibit
the growth of hormone-dependent tumours. However, more aggressive chemotherapy
is currenily empioyed for the freaiment of hormone-independent fumours.

Hence, the development of a pharmaceutical for anii-cancer freatment of hormone
dependent and/or hormone independent tumours, yet lacking some or all of the side-
sffects associated with chemotherapy, would represent a major therapeutic advance.

It is known that oestrogens undergo a number of hydroxylation and conjugation
reactions after their synthesis. Until recently it was thought that such reactions were part
of a metabolic process that ultimately rendered oestrogens water soluble and enhanced

their elimination from the body. It is now evident that some hydroxy metabolites {e.g. 2-
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WD 20071099304PCT/ GB2007/ 000686 62 By way of
exanple, it is believed that STS inhibitors may

wo BRhwsful i n the enhancing the nmenory fungdi,ereefooosss

patients suffering fromillnesses such as
ammesi a, head injuries, Al gheiner's disease,
epil eptic denenti a, presenl e denentia, post

it
Y S fosi PR chal S IEREIERN ek B, E1S) are
imgerant dﬁéer@@@ﬂ isAgeRERS cHMBIRK aﬁ@éﬁﬁﬁt oesfrpaenidyawn the body.

bel i eve that some of the conpounds of the present

nvent i on. ma eful in catl on B .
WhBSRCR 3 miratestsd i Sl gE - B | E R Y Bieethatrosens i

relafiorSOS:andibiorisi thalr gteniichisk df lbeeash carophabiesreris ndvnevidence that
{ V. " :
e e T L
WI'(ﬂmt@qsm !Ecrgasmgm@aiqhg;}quirgxy@tmﬁ d8goerdancerie fiskrafdreast cancer.
Fddﬁ&liht%%%f ¥ thél Hdtb@nﬁﬁo@‘ of R Pbgehl BEBbSlifes 46 bedS stimulated by

L TRl —
wﬂhi‘&mtimtmp@pmphs'he{s‘ 2-NeOp2 ésfented fiore BtHydmoxyragstiadiol (2-OHE2) by

caié%ﬁgl %Esdﬁ'c{bie d %ﬂéﬁs yans %%éea Q'FT%B e ﬁginig iled W&stnb&é’t? {Flroughout

as con ed Wlt any one of
thePRdi munity, including for exanple, rheunatoid
arthritis, type | and Il diabetes, systemc | upus

eryt hemat osus, Jmul ti Si t
Wk Ve eipndhah bivtro Rt ?Wr%w%eqq Jimejs aisig from
the aubdutzsreausd inf@rotibm ' of Mem%smrccsﬁa Bl saizhema er YIDA-MB-435

oeﬁ?og;[eh 35is gtoﬁﬂggéiﬁ}@ bge%t E&Hc& gells 9nehk, }ﬁﬁfbﬁ%‘%ndothezial call

ase; ecz gan re
prtfllfﬁmt@wan@ mtgr%tmpairmﬂ xitrp @ngiogensgy. Ws @tﬂgg@ﬁf&dﬂm the ability of

2-MéOES t&ﬁ‘tgilbﬁﬁﬁﬁbdr wi [P v}vBh'heQ) bO®kde 'iﬁi)fs BBiﬁNqstlnhlblt tumour-
e, nor
AT Gt tesR e B ik RBPH PURe PREPRIAR g o gels.

responses The conpounds of the present invention

ecpﬁ’uéﬁ? { \%tch 3. I\%@Mﬁg %gp{eﬁt é}r’ﬂ-rﬁﬁ gglqé %ﬁtﬁnépc -angioganic

or revea ng an endogenous ucocor
effgq:tsp dscstill hoGwERisy-ERbE BS evidgnce that at high concentrations it can

mh&ﬁ%ﬁr@ﬂ%@%@ﬂe@&%ﬁﬂr@%%@ &Pieak inhibitor of celchicine binding to
tubulin. Recently, however, at concentrations that block mitosis, tubulin filaments in cells
were not found to be depolymerised but to have an identical morphology to that seen
after taxol treatment. It is possible, therefore, that like taxol, a drug that is used for
breast and ovarian breast cancer therapy, 2-MeOE2 acis by stabilising microtubule

dynamics.

While the identification of 2-MeOE2 as a new therapy for cancer represents an important
advance, the bioavailability of orally administered oestrogens is poor. Furthermore, they
can undergo extensive metabolism during their first pass through the liver. As part of a
research programme to develop a steroid sulphatase inhibitor for breast cancer therapy,
oestrons-3-C-suiphamate (EMATE) was identified as a potent aclive site-directed
inhibitor. Unexpectedly, EMATE proved o possess potent oestrogenic properties with
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It is also to be understood that the
conmpound/ conposi tion of the present invention may

WO Q@y@99944her i nportant medi cal inplicationspcReERb7000686
he

exanpl e, the conmpound or conposition of t
present invention nay be ugeful in the treatnent
of 'the disorders listed in WO A-99/52890 - viz In
Itsa&lg' uttér&ﬂzphfa f#\ny H‘ Fatsaiaéiﬁ% g a\bb Yifies Ei@ﬁeﬂﬂﬁpﬁkl{‘{} d&Etradiol. Its

mpositiron o I nven
e“bé@ed [oestrpopety tig @at'@lﬁﬁﬂ regplt frep ity @QW@F' §3’ Irpckpigng cells (rbes)

whidh pféteds REbANEREvatibe Burﬁ'@St% p@ésa@@ tHreIRtRBRr altBitich act as a

re§wqtr3ﬁrd§ts%o(\yﬁ'e ?sqnf?? gwfpélg8$ 99@& ggﬁg% A number of A-ring modified

andipgusest wire gintisdsisdd wod destesd, irfciedipg 2-roathokyossisoeBdr-sulphamate.
whild H&lSm Q&rﬁ &gﬁ;ﬁﬁen? QP UL a@e@‘a W BrRBES Bhibitor, it
response, cac exil anorexi a, acute ctron,
Wﬁslldﬁ'\'@'%ﬂfé@ﬁirwn'c@hock states, graft-versus-host
reactions, autoi nmune dlsease reperfusion
injury, ne itis rai ne
w etk e e ehetnovig B e g Baneention, piyides A ens for the
trezfmanhefaancans amid especialy] bremsiianggnesi s, net ast ases,
mal i gnant, ascites and mal i gnant pleura
effusion; cerebral ischaenia, ischaem ¢ heart
In gidigansas in Beraeraptiverihe cempeund whtedirereat invantien may be useful in
m@%bsﬁggésgr&wmaﬁt &Hfﬁ@@rs 'T?‘l’cl:lﬂjdirﬁgI Féuﬁééh’@efsoéicﬁsohd tumours such as
rode
&P

neration zhei ner' s di sease,
br%?c‘* QF%ta*%WWé"dﬁa%%%ﬂ“FH“?“’sa ohn's

di sease and ul cerative colitis; periodontitis,

I AGANA L S I opi ¢ dernatltls chronic
THERAPY c%éNéERF@ﬁ% ggé‘é éo%é‘hl Pee: (50 oor neal
ul ceration, retinopathy and surgical wound

w@ S@lle'vé‘ hat Eéﬂ-hé‘ bit #h8 ;comtpb@idR! f teDFHESENE Iriviitioh $nay be usefu[ in the
axl s, rest enoslt s, con

cofti o pstoBan el 11 Bie 00 1 ForabieuleE PLales, Thus, Some of the
copolods Inetyasd gseful as gatckiding B, mexhs idf fetrhﬁy control — such as an oral

colgtlfatecgétnl?ttéefﬁ %:@ I'E%Iu?’ glg%P %gg%%r usga;lrtpa?%l% tﬁ(g g&%péLﬂS could be in

thquémfrmnmpkaﬁtqmasem&hs | isted in WO A-98107859.

For ease of reference, part of that list is now _

ovi ded: cytokine and

Thﬁ? oh¢ fcé?F‘QPH"Uﬁ/QiﬂF‘F e?f%?ﬁ"? éﬂ"PBtf?“a'Bf‘Y \??t%?em‘ in treating hormonal
condifons assdpiated StA BEstaygeh.nTuUNost i mul ant activity

(e.g. for treating i mune deficiency, including

i nfection with human i nmune deficiency virus;
In agsdfiohar irothe afterhgtiveide perepeund wi the preseat invegtieramee be useful in
ireSHY %ﬁﬂa/naaeanahaaﬁ%eadqﬁ.éﬁ%ﬂﬁése A86idi8y w&#u&g%?é’rp Hence, the

transplant rejection or I nduce tunour 1 mmunify)
C°'F‘@‘3}lﬁ"FjaPcf |”259np"8?e”ﬁ éi'é’ﬁﬁ"{o(‘i'pféﬁé#% be éa@ab'at pleaifeqting h%’f“’“a’ activity
andlal als6l be EagapBin affebiely a8 afMsne PEmmeé.i ng growt h of

bone, cartilage, tendon, |iganment and nerve

tlssue e. g for heal i ng wounds, treatnent of

HNE EnBISkeSESdont al di sease and

neur odegener at | on i nhibition or activation of

follicle-stinmulating hornone (nodul ati on of
We elieys fhetl 5omepidhe CAOPPEICEHE Hiskprarant Bventiop wayybe useful in the
tredtfheflt of helirod&NatHiivS HidEasd®, Sdedrifal Sorfedibhs.t Ypes to

sites of injury or inf ect | on); haenostatic and

thronbol ytic activity
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WO 2007/ 099304PCT/ GB2007/ 000686 64 (e.g. for
treating haenophilia and stroke);

Wo%bt?mgg&;l ammatory activity (for treating ep8rcr007/000686

septic shock or Crohn's disease); as
antim crobi als; nodul atorsgef e.g. nmetabolismor
behavi our, as analgesics; treating specific
defici ency disorders in treatment of e.g.
psoriasis, in human or veterinary nedicine.
Byl ofiexampleit i ﬁe'tewed thet 873 hinjiers ﬂﬁarév%ﬁfﬁb@ ﬁ'ﬂq %wancmg the

méthorly [TendBsre 5E BatichiaV &b from Yilineesed Stichl las | 4indeB, head injuries,
| ste

AR R g, R UBhRols, S Gpler it SR Baiape domonta
sepiteoverdatia, veacwlarpdesgentia rend poblestpken dekhentia Tordeditiduals otherwise

' y and thus, anti-inflamatory
Selg@,t?é @Flﬁ]%ggﬁﬁ%}\%ﬁtmne activity, i.e. inhibitory

effects against a cellular 10 and/or hunora
THfuUne response, including a response not

associated with inflamuation; inhibit the ability

of macrophages and T cells to adhere to
Webokliesre dﬂdt sdbrag ohthé rcbmpconlp of thetsesanidnfanbisromeyg be ngeful in TH1
;w@ﬁm as up-regul ated fas receptor expression

ceI I's; inhibit unwanted i nmune reaction and
i nflammation including arthritis, including

By hﬁﬁ Bt hdpR! #thei Bdiisved [hfa{ WERFsEibeASS STS ahlﬁﬁtors within the
i c react,ions,

oS P8 PR AT Aol TR Ye het B0f [dzgRased abity o
sedsa’mds'ésellartd nudunk i Bt (highvilAz 18Ny &ms Bs4) response.  The normal
re :ﬂtbr?l OSCLJ[n%Q 66 St>(a'?t=,lra t%poégl tst]cﬁf"tﬂe gﬂ]%géoﬁfcgﬁisswould therefore

er osi s, erosclerotic art
predopdtateisi on i njury, cardiac arrest, myocardi al
infarction, vascular inflammatory dlsorders
espj é ss syndrome or ot her
eases, inflammtion associ ated
Wi th peptic ulcer, ulcerative colitis and ot her

ngbﬁﬁe%ﬁ(iﬁat some of the compounds of the present invention may be useful in
treating inflammatory conditions — such as conditions associated with any one or more

IN

of: autoimmunity, including for examp‘le, rheumatoid arthritis, type | and |l diabetes,
systemic lupus erythematosus, multiple sclerosis, myasthenia gravis, thyroiditis, vasculitis,
ulcerative colitis and Crohn's disease, skin disorders e.g. psoriasis and contact dermatitis;
graft versus host disease; eczema; asthma and organ rejection following transplantation.

By way of éxampFe, it is believed that STS inhibitors may prevent the nommal

physiological effect of DHEA or related stercids on immune andfor inflammatory

responses.

The compounds of the present invention may be useful in the manufacture of a

medicament for reveaiing an endogenous glucocorticoid-like effect.

OTHER THERAPIES
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20 of the gastrointestinal tract, hepatic
fibrosis, liver cirrhosis or other hepatic

WO %0§@@§(§s thyroiditis or other glandul ar perap2007/000686

di seases, gl onerul onephritis or other renal and

urol ogi c diseases, otitis ot her

ot o-r hi no-| aryngol ogi cal di seases, dermatitis or

ot her dernmal di seases, periodontal diseases or

ot her dental diseases, orchitis or
It is glsaite prrEodsrdeRd that the ﬁwapqqnﬁﬁc?rpposwpe f thalpraseBlmention may
ha@d otﬁéhﬁhbortdﬁmsﬁcél eh@cabntesti cul ar di seases,

pl acental 25 dysfunction, placental

insufficiency, habitual abortion, eclanpsia,
Fopexaretd, #rpsmaoamichr ebinpesitiomof ihe paasehtdnvention may be useful in the
web{ehAFI b€l ALEH VIgDEsGRIag1 Gal Ui Seases,

posterior uvel Internediate uveitis, anterior

uveitis, conjunct|V|t|s chorloretlnltls

In HYENEbY Rithd Stienile, Ghd Bbthhdung or bahpRABH loﬁfhe present invention

maggﬁlet‘%&%% H?ﬁtg%ptéfgbﬁgh‘érd%s ls’ceégrfs g@.ﬁ.gﬁ%&éé For ease of

refereheani aris o itgidint ¢es apwi providesl: aadcer,ninflarmmatoor yr inflammatory
dlsgg{g]) 0 Bgrpr[a‘?o]t% ca? OmQ&Q&Q e rf@?érv ece{r&fmg&lg' %?f@&? haemorrhage

corrponents 0] traunmm,
coggifatioPmandi afte Rhisedl TBSPONRR. ceahBNR, PPN, eaoatq \véecﬂon HIV

inf&ldiibi %&@%ﬂafé&P@F&ﬂL\%‘ﬁsus%bﬂ RabiRht) %ﬂﬁ?@ﬁ dfeease, reperfusion
neur exgessi Ve scar Ol 1 OMm

injugy. aH’@glﬁﬁ't'%ll Ters M oi?é’FQfC{EB ) _eptrrﬁ%h@rmf'ar tL%npur growth,

inviasibr antedprand, rabgioyerasisa gastastdses C akgnahtyaseitels Sarah thalignant

p!egFaIP gﬁusko qgch‘a%\“aaMe%é/ h aﬁgﬁsvteﬁ?% %%E%%?JHTI{?U (r‘r;kéeumatoid

Seases, associ a _ )
aﬂ@ﬁlsdloﬂﬁa@@sﬂ%r agthmai tihuiple Gclegisisorngerosieggneratien, Alzheimer's

disbSeh ditibrbddRrdz@Ntdidke NGAMKOMS, SYSHNEMHEEANS) a uiBiive colitis;

2007/ 099304PCT/ GB2007/ 000686 65
periodontitis, gingiviis; psoriasis, atopic dermatitis, chronic ulcers, epidarmolysis bullosa;

corneal ulceration, retinopathy and surgical wound healing; rhinitis, allergic conjunciivitis,

eczema, anaphylaxis: restenosis, congestive heart failure, endometriosis,

atherosclerosis or endosclerosis.

in addi;cion, or in the alternative, the compound or composition of the present invention
may be useful in the treatment of disorders listed in W(O-A-98/07859. For ease of
reference, part of that list is now provided: cytokine and cell proliferation/differentiation
aclivity; immunosuppressant or immunostimulant activily {=.g. for treating immune
deficiency, including infection with human immune deficiency virus; regulation of
lymphocyie growth; treating cancer and many autoimmune diseases, and to prevent
transp[ént rejection or induce fumour immunity); regulation of hasmatopoiesis, e.g.
freatment of myeloid or lymphoid diseases; promoting growth of bone, cartilage, tendon,
ligament and nerve lissue, e.g. for healing wounds, treatment of bums, uicers and
periodontal disease and neurcdegensration; inhibition or activation of follicle-stimulating
hormone {modulzation of fertility); chemeotactic/chemokinetic activity (e.y. for mobilising
specific cell types to sites of injury or infection); haemeostatic and thrombolytic activity



10

15

20

25

30

35

in any other organ, inmune and/or inflammtion
suppreSS|on woul d be beneficial, Parkinson's

wogdo? SR conpl i cation and/or si de ef f ect sTélr, 007/000686

treatnment of Parkinson's disease, AIDS-rel ate
denmentia conplex H V-rel atgd encephal opat hy,
Devic's di sease Sydenham chorea, Al zheiner's

? ?%r%a B‘E‘ﬁémggﬂ? RELR); '%ﬁiﬁﬁé@ﬁ%@@sacﬁwﬁy (for freating e.g.

|t| n I sorders

SEP?FH‘ sheafat Grcyhnédifﬁ@@wém%arﬁweia%gm%@&rs §beigo metaboiism or

beﬁé{\FkﬂIrOH@anéigéEH%e tRlfhg SPebinE By GRIFRRAE N Sre@fment of eg.
orders elitis, encephalltls

ric di
peBiRifec birumet CEISSITRY TR cephal i 1 o
encephal onyelitis, acute neuropathy, subacute

In Eﬁéﬂg&p&t ;HXrgci/%{é"n%?sb& tﬁbeHJnﬂ’&éanﬁ/ ?f tﬁ%‘ Hels&h%\}é%gnemay be useful

ham’chor e

b‘?e’fiﬁf@ﬂ@nmﬁehsor@éﬁel@@ in Mﬁ“%%@?ﬁ@r Smaease of reference, part of

thé'f'lli&tié A& 9Fbvﬁe§“ ﬁ&ﬁﬁﬂagéghﬁ%&?bﬁ@m BellliAkiSHoR} activity and thus,
I NIl amua

anﬁ mg'iﬂ‘géiq%bﬁdw% @Q@"T'P‘zﬁ%q%dn;?- i-Brf g%(qltgwgel}léptstqqamst a cellular

an@hiS, hunmdralaimmaties yrespompandrtuslingl anusspohss not  associated  with

infﬁ&#nfaﬂgrlx q%iﬁpﬁte %{t A lﬂé&é g@éj ahd&ﬁéﬁ% ﬁ')ngdhere to extracellular

nttat or'y I ons
maiﬂ%@antmn@twnct iﬁféor@e@m 18§ Iwell ggl up@e?gutﬂfﬁdrfﬁ rmwtvm@resswn inT

ceﬁs‘{%{hﬁﬂsunv\{céﬁtéﬁ it AR RédcBor Bhd MAERLGSY inSIBREY Grthritis, [ncludmg
RO G SEeE B, FEBse o s
asthzar eystdhict lugmsrﬁrﬁmmwsna aollagbmheliseases and other autoimmune

dlslé%%giﬁh% I a%s&?ﬁgc; wﬁﬁé%%&l%&é oarrteﬁogﬁ?eroswf atherosclerotxc

'n

hearhdisfage  edredfsion ormug‘en@rdtaieraarpyt, lnycz}ar%manfaochon, vascular

inflafbRdny Odlsofidrd) ‘?eé{:irét@ily G%Eréése Feynd®bmé Nbd %ﬁgﬂt bé}Biopulmonary
assocjated wth %Sﬁ’&ﬁtgﬁlr €ss or _inhib

disgessy atanypRtien rasﬁcé’l'alt‘?i’l "HF" R ey 'é'%%%tf‘{? &oltis @”F PE‘&( diseases
of tife gavRbinizEdr=e triaetn Ge)Htie fibrosise lived irihesip bp lotHee hapativ aliseases,

thygc# cﬁﬁsagle gth?re %Igndd[a%ucj(ﬁ%gggsh g!opri/ rulgn%gﬁﬁtg%t&ﬁer%ngaq rlmd urologic

dlSpe@aemlﬂsmf efret/ @tp—r!nmte!atwmw@glm dipeases, dejraditis on ofhar dermal

d:s@és%@%&fod&ﬁté‘l%a@ég &I btAE Qnidl JsHERS, QEnifd bt E[b!@lbnﬁﬂlo-orchltzs
s, tissue and ans. such as cornea

! bo
el o RFoHIERlg HRUMA | O SHT PANBRAREIRS (eplichlar Hissgpes, placental
dysitirictibn, C[:blédenfak Ilﬂ?sufﬂci‘éﬁctye haﬁtﬂapld%zﬂaﬂi @@ﬂ%@dl\llﬁre-eciampsm and

otheB En e al%)lo ﬁal%#latgv rgp e% n@coﬁ:ggai 8 seas s n%osgeﬁior qyeitis,

esen | nven 1on ma € prepare Yy reac
mt@tpﬂpdlaipr ingitie, ahtegho bvaitist moaluewlwtiabtf@nmhtlmma, dyeorsfynitis optic
neWMBY, iRfacRiBIRHSnmEREA, §5l ROGTRIR c?&&@%eg% %dehgesympathetfc

present Invention may be prepared by reacting
09@%‘?%@!’18?“@ AFEGIRoPIMPRIPSE TR AN '%ﬂ?l"ﬁf'fﬁ%yq"mpmems of
deganb@itivel dondok &:b@s&orﬂﬂuh&zaﬂflﬁﬁﬁ@@ms By el trauma, ocular

egER LA ¥ IRl P Site PR EREMGE. Shfeuiagmic opte
nelgeratag @ecbssle acaring. reegl  Sollowingogiausbmi Hidiradibe oberatiom immune
an ﬂgxﬂfa%tzgﬁ ”Fétat%e{c} 2&85 o@@lalat im gntsSléBQ g?nfijlglmil'!%une and

reactlonlsa ovvarm

mﬁ@f@ﬁﬁt@ﬂhﬂe@?e@! oriEhaimisotisesees. rinfirgnmalios ssodiRted With raugpimmune
disédsbt BEEondHioROEH Sisorddt€ whEBC btR fih th¥¥ekntral nervous system (CNS) or
2007/ 099304PCT/ GB2007/ 000686 66 mi xture is poured
onto a cold saturated sol ution of. sodi um
bi carbonate and the resulting aqueous phase is
extracted wi th dichl oronet hane. The conbi ned
organi c extracts are dried over anhydrous MISO4.
Filtration foll owed by sol vent evaporation in

vvaritin and ~cn.aovvannr atad wath +tnliicna Aaff Arde A
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10 the reaction. Preferably, the sul phamate
conmpounds are prepared according to the teachings

WO 07’,5’ etal (1990 Tetrahedron 46; 2059- 29@153;320}5000686
e

phosphonat e conpounds nay be prepared
suitably combining the teaghi ngs of Page et a/
(1990 Tet rahedron 46; 2059-2068) and

/ 2 8 I
(E#é% érggﬁ_’ J &h’{u-lqgl @rﬁi&a gm%rﬂrﬁﬁﬁ eﬁ?é %(ijc%n (@Mig Ft?e beneficial,
Paﬁ&@en ét%eaeql OO Piieation wedvpb ﬁldaeeffeztssﬁyarrz @eet;nealh @f Parkinson's
disB&ad, WQ&@@ Bem&ftia IR Feﬁ irMph9sREe %H@pﬁal@ﬁmﬂp HRGS's disease,

syiEdeR geaﬁ?\'rzg%@g?‘%?'aeas? o) ThHE Bt iapsss, conditons or
disafifets 20689 GN8] INTEMARSY/ o6Rghentsr of efok&rl post-polio syndrome,
imi?r[lr?%)gﬁcgg{ﬂ coarln o%a% %en%&%trllc{]ﬁltsct}gers mk%\fv"s né:xllcephahtls

Suiizaw‘@nsqleews’rpﬂ ow@wphairhq; ma@a‘qmyeuge aaﬁe Segropiifly, subacute
ne§Hé Eﬁt ahfonid! hﬁeﬁ:’r&;ﬁfh@ andfism- §§r%r Obfldrome, Sydenham chora,
E% ro

enase inhibitfors, and phar maceut 1 ca
myg U oo e e b v ACEegTer intington's disease,
an@bmmt laflersl @Bibtogis, Iidrmaor Eenmhesnts iob eliSosdnyprédsion or CNS

tra@gglgg lnfeec]% ian lfethe \@gzr%r éé’n%??%aﬁsgr{eﬁgzg%ysg%g a§rophlas and
dysifophiag, cﬁndmnpslgm arrfd: mfiagmmEaryopitetndsasess, hendifions or disorders of
the%a%frhuca?ﬁ deapr%raltr@mus b;tlsté?hé |p%sm%ruﬁ1a9@ mé.rﬁmtai@ﬁ septic shock,

any ot her type of cancer. Hornone dependant

it uise3er amEsion ERRRICHISEE O P ST < SHfosph Baie marmow
tragspi@atibm op OBENBARPRHSAIN ¥sHEiBationt af@br Q@epefféiﬁs trflammatory
breast ca funpurs
ancggrt%%\gl 8 cor]n%h a’éscwg an 8?0 Véf%cts\g‘r?cgea% gra(% r?é% t gueyta |anect|on with
a viral carrier, or inflammation associated with AlDS, to suppress or inhibit a humoral
andfor cellular immune response, to treat or ameliorale monocyte or leukocyte
proliferative diseases, e.g. leukaemia, by reducing the amount of monocytes or
lymphocytes, for the prevention andfor treatment of graft rejection in cases of
transplantation of natural or artificial cells, fissue and organs such as cornea, bone

marrow, organs, lenses, pacemakers, natural or ariificial skin fissue.
SULPHAMATE COMPOUND PREPARATION

The sulphamate compounds of the present invention may be prepared by reacting an
appropriate alcohol with a suitable chloride. By way of example, the sulphamate
compounds of the present invention may be prepared by reacting an appropriate alcoho!
with a suitable sulphamoy! chioride, of the formula R*R°NSO,CI.

Typical conditions for carrying out the reaction are as follows.
Sodium hydride and a sulphamoyl chloride are added fo a stirred solution of the alcohol

in anhydrous dimethyl formamide at 0°C. Subsequently, the reaction is allowed to warm
o room temperature wheraupon stirring is continued for a further 24 hours. The reaction
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Endocri ne therapy, where oestrogen circulating
|l evel s are controlled via the use of drugs that

WOEJ&%J%J one or sever al enzyrratl c pat hway 1,&,(;][3)280(&7/000686

oestrogen biosynthesis, is the response for
Different targets can be cggsidered and nost of
the work has been done around antiestrogens and

Pan?g@ﬁr%d 'oﬂlla kﬁogj@f@r%tggéolﬁ{&yﬁgédlﬁ‘ﬁ &l bgnate and the resufiing

av@ﬁ%ﬁg@‘@sw %ﬁ@?ﬁ Wﬁ%ﬁﬁb'?@mamnﬁe Tﬁwembﬁne%aligém extracts are
drieB Riviy éw&ob@mgsbgemﬂﬁm i@ReEd b 5ot evApbratio®lh vacuo and

corelRPorgeR Vi B A, BVt B e AT i et giafiel by fash

chaomdttygagphgct that D-ring derivatives of EMATE are
potent inhibitors of 1713-HSD type 1, we 20
initiated the design and synthesis of anal ogs

Preferbly. \ine Hpicobelu e dorestisasly e GPPPTiaThi Bidials r%'&hqno with the

suﬁ:hﬁlﬂﬁ}l ehiddibis, Coma@#énﬂ&é%@y e funBfonkt Qi*oﬂﬂs |n‘$ trﬁa alcohol may be
di ne di one noj

' Pr%%‘%?‘i’ H‘lgkrgwg a{?e}ng?ryargftﬁ P&% Cg'ﬁglgﬁcglp or gngBF 6%?%\!5[:] %t the end of

the esttiong agai nst STS, which was perfornmed on

breast cancer cells, revealed a 25 very high

activity for derlvatlves bearing a propyl or a
Prefeblyy the silgbareaia Fempopings argrprerasesl aseording kg the feaghings of Page

ef @f ¢99@¢élraﬂéﬂr&1 wtzssd.zédsz}m EVMATE. Experinental 30
1 - General Methods Al chemicals were either

purchased from Al drich Chem cal Co.
Thé @hbsphogitanpihpsusds mayle mepdrad byasdiably Sgmbhingitise teachings of

B L
pI ¢ (Loughborough, U. K ). Anhydr ous NM -
D@MJ &frﬁ&ﬂhdiﬁne{ywﬁreﬁigd Bl Sieelb éﬁﬁ@ﬁ@&@d&h:ﬁ@s of Page

E&cﬁ%&%@@%’ﬁ;ﬁ%&g@%@@ﬁ@g ¥t at i ons and

sul pharmyl ation reactions, were purchased from

Th?g[ﬂ%\é-l Iﬁe?‘te\gglé&@td? Frﬁag ;hqgﬂ'aﬁ%ot&%ghéﬂ V‘%ﬁagﬁ@gﬁg{e chmgs of
Pagg ebaf (t&?&ﬁtemhaﬂrpnéﬁ 2@5@*2?@5)1@@11 RFT/ERB1/0GAT8.

Berger" and was stored as a solution in tol uene

s described b o et al r| ate vol une
PrejprredPrePYBYnE eé@ SRRESI RSP y@%o@@ﬁ@ rated in

vacuo i medi at-ely before use. EI'S and El were
&M%d fromSi gna Chemical Co. (Poole, U K).

, 1-3H) E1S (specific activity, 50 G /mmol) and

[4-14C1E1 (specific activity, 52 nC/mmol) were

In QMﬁﬁQﬁﬁ'le gwefﬂrgs@hNﬁ\\lénEBrg b%ﬁe&%&ﬁhdé %‘P%E@Qs stM‘&d sulphatase

H%P ecific activit )[
'"WPE% 3 rfsyebqﬁ) ehyd ‘Rﬁ%?@ﬁd’?ﬁ'?‘%f%?ﬂ%?h%ﬁé?e“ ical °°mp°3‘t'°“s for
theRasgheDcheni cal Centre

EXAMPLES

The present invention will now be described only by way of example.
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10 (Amersham U. K. ). Thin layer chromatography
(TLO was perforned on precoated plates (Merck
m ni um sheets silica gel 60 F254, :
wo%g%?#dipr oduct (s) and starting materi al (Ilsifl\};m]\;/\%?réwo“ﬁ
detected by either view nggunder W light or
treating with a nmethanolic 15 solution of
ExBE@?eDhom)l ybdi ¢ acid foll owed by heating. Flash
chr omat ogr aphy was perforned on silica gel
(Sorbsil C60). IR spectra were determ ned as KBr
Su‘[’:juﬁé-? using a Perkin-El mer Spectrum RXI FT-1R and
peak” positions are expressed in cm 1. 1H NWVR and
DEPT-edited 13C MR spectra were recorded with
Bred¥iNcinteft 0a BIU&S%F&P%&T &n'ﬁ'tpﬁﬂﬁ'aceaﬁl Euedpe ring Noriadinf Aferica. In

are orte r mllion
Bt 41 5ans PaePh B R B SR Vi kg dgpondant breast
canctt aepraberdd aabokar 'duo ’dl‘hrd bblthoswi cageslib rrosimenopavsal women; it
e 5 GJrd thfle Jré" %Qﬁ € for thei
o ffotaes  JoiE e ARSPIRIER o SR for e
grewth apq gavelopment. quartet; m rmul ti pl et and
conbinations such as dd, doubl et of doubl ets.

shi f ts for AB s

EndpiEPe et PR AL HE T RUTS 21 BN Ha Ui e of dres

thamduultruae oossversbemyimatic patbwky ingesiorget divsyritwesie| isdik response

for’]% 7l ;H] r}t@%g%t\%cﬁﬁl ngé?sw:ig%enﬂ %ﬁi ‘%‘Egt &QhWoFk has been done

arwgaﬂmstroaerfscﬁnd@mp@ta% lrﬁlptoﬂapl_'ﬁbea%vry%ﬁ %teﬁ%‘r giiphatase and
katg8< | nstrunent

172_3553%%%\n% ]ﬁgﬁ%ﬁﬁeﬁgﬁsﬁgﬂéaéégDAg%et ector. The

traces were recorded on a Waters Radi al pack C18,

vwﬁpéldé()eranbds&h EHAIbitEs Ha@sl bér Bevdioped Rasals/ WE-esD type 1 has not
rai g%qrga%%lgéfegbgﬁrg\h{gﬁ ﬁ%&ﬁ%@lgﬁe \iegarereg ?e%oﬂeéj Relying on

theUﬁalctVﬂ!uEB Diriyg @briviivesadfEMATBalSpatent dntittorsi i d 7BSD type 1, we

T el SRR LSO f DRI 33 Hfotriny T

hap/lles vam abnesi & GSE!POHJ!"G@ W?m@\ﬂ@ Biring ipA Fﬂiﬁﬂﬁlne dione moiety and
whiYR! thé Rkt i HelrintPa @ar@%&%@eﬂﬁgmé‘s' ng a
Rei chert-Jung Ther no | en Kofl er block and are
uncorrected. WD 2007/ 099304PCT/ GB2007/ 000686 69
Bltﬂodﬁﬁnféﬁh@(aga&tit Smemhicﬁadiammﬁmded die b{e6Q%ancer cells, revealed a

i.spe

eGP ol Rt Bl PR S Spiod . HR Yo an 10w o
1 g, tHe. at® mudtoinprei poteahthad EBASTEOME (50 nL) at 0OC

under 5 an atnosphere of N2 and the resulting

suspension was stirred for 1 hour. Benzyl brom de
Experimentaly  20.34 mmol) was then added and the

reactlon m xture was heated at 80C for 4 hours.

ﬁ It|ng solution was poured into ice/water

g?gﬁnlc fraction that separated was
extracted into ethyl acetate (150 nlL), washed

Allv\ﬁhteﬁluc‘é@t ﬁ%‘e (e‘]fﬁéopd?&h)asedj 'i’rbﬁldAE(ih@'nG@ﬁémmil iddt e{cﬁiﬁng?ﬁﬁk “Dorseat,

I N vacuo. resu tln

UK b anogeier S AiropEber LaTFRFIBIH Dy | ALTERTHbFalvents of A
R.! Ogrgllie/ Guede é[?méﬁowmhg ofe (Bsughborbegh ILaky Anhydrous N,N-

dir@%@ftpal i ﬁFe)r ndféﬁ cll n‘%]y!]éc‘%ﬂnéﬁgP&Ai; ﬁespsct[veiy used for all

3100, 2950-2840, 1730, 1600, 1500 crtil. 1F1 NMR
(CDCI3) 30.91 (3H, s, C18-H3), 1.41-2.54 (13H,
m, 2.86-2.93 (2H, m GC6-H2), 5.04 (2H s,
OCH2Ar), 6.73 (1H, d, J = 2.5 Hz, 0-4-H), 6.80
(11-1, dd, J = 8.6 Hz and J = 2.5 Hz, C2-H),

7 290 (14 A 1T — Q AR H» 15 C_.1_. LN and 7 20_.7 AA

QII'LQ




A solution of iodine (7.6 g, 29.94 mmol) in 95 nL
of MeOH and a solution of KOH (13.7 20 g) in 27

. Wo%z{gjgﬁ ter and 61 nL of MeOH were added ﬂ@ﬁ‘iuﬁﬁoa%ss

10

15

20

25

30

ernatively to a stirred solution o
2-benzyl oxy-estrone (3.8 gg10.54 mmol) in MeOH
(1 L) sothat the colour o the m x remai ns
/ [ 0
N—%&(@Q&%u%lgv% ﬁglﬂﬁ Igtfoglsxlﬁ%% n g ergﬁ:rur’dhs%do%m Méich and wers
steietl yoden @ PREIGvesRriessUER] CONcATIEF goR: Ipframsm chioride was prepared by

ar Qmﬁﬁ (bf %év'ﬂﬂ%dad? @emﬁ@%Fg%r@fanMas_@?&ed as a solution in
Xt ure was hen conc @trate and our ed

t°\'7!%‘l‘%?s f%’@'@’eﬁé’yﬁﬂ?c’ e'SA?]t i QEHF%C?”P RGN \M“? HOIHT@“ was freshly
cobbéntrbtfed irovagadinemddiaely beforenss. extracted into et her

51(360% g%%%%@!oggs%ﬁ%o ngﬁﬁ?’azﬁw g%loc? ggo?» fm]%]é ). 67 HETS

aqueous SO
(swAcic. swivitr S0ASDDONLSY Hr TGB! (NE08) SO0 (2 BGITMO) vers

puﬁﬂﬂ ﬁ‘&ﬁrl\%@gngj]éhdv ﬁﬁé’ébr (BBSor, agll tsRoHYE t&!\’m‘" ic ?ctmty a7

g di'ssolved in a solLutio
014@19')( s g?t P ﬁé?;wﬁhzoATE?h%'zzg‘fﬁmﬁ}fwaﬂd Ragingrggical Centre

(Atnershed| ux)f or 4 hours. The final brown m xture
was poured into water (800 nL) and after 5
acidification with 5M HCl the organics were

Thirx fayerc tsdmiieptapby {IClaves aedor(@dPmbiecogitd glates (Merck TLC

af%ﬁﬂh%e&’s%ﬁc@ Ir@) ﬁi{a@@ Kb.) s58d)e F‘?&cﬁx@i@ %n'd%Yeﬁﬁng material

dried tered and evapora in
SHhe @ste@ﬁev vae &r MEWnee LY (L's%?rdvaﬂﬁﬁqm;h Vi @ethanolic
solugieH yﬁbhﬂsbhmwk(ﬁﬁlcﬂfmtlmﬁ By nadting affash cdluin® ofFoneatography

wa(SSOeEf]éeredo &Y sil c:ar 5591[ §0| ISIFCgﬁ)I leasspec Cﬂvg%na,etg%m%gras KBr discs
using a Perkin-Elmer Spectrum RXI FT-IR and peak positions are expressed inem™. 'H
NMR and DEPT-edited “®C NMR specira were recorded with JMN-GX 400 NMR

spectrometers, and chemical shifts are reported in parts per miflion (ppm, 8} relative to

tetramethylsilane (TMS) as an internal standard. The following abbreviations are used
to describe resonances in 'H NMR and *C NMR spectra: br, broad; s, singlet; d,
doublet; t, triplet; g, quartet; m, multiplet and combinations such as dd, doublet of
doublets. Chemical shifis for AB systems (84 and 6p) were approximated by taking the
middle of each doublet and the corresponding coupling constant labelled Jag or Jga. As
an example, 8, and 8z were calculated following the formula shown in appendik 2 for
compound 21. HPLC analysis were performed on a Waters Millenium® instrument
equipped with a Waters 996 PDA detector. The traces were recorded on a Waters
Radialpack C18, 8x100 mm column eluted with a methanol/water gradient at 2 mL/min.
Mass spectra were recorded at the Mass Specirometry Service Center, University of
Bath. FAB-MS were carried out using m-nitrobenzyl aicohol (NBA) as the mairix, and
elemental analyses were performed by the Microanalysis Service, University of Bath.
Melting points were determined usmg a Reichert-Jung Thermo Galen Kofler block and

are uncorrectad.
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g, 75%: np 212-215C [lit.18 (aq. MeOH)
528-227C]. IR (KBr) vm, 3050-2650, 1700, 10
1500 cm 1. 1H NMR (DMBO-d5) 5 1.02 (

Wog)@?%ﬁﬁ), 1.20-2.78 (11I(—|, M, 2.72- 2.76 %&;ﬁ?ﬁzﬁ?wm%%

C6-H2), 5.05 (2H, s, OCHo#r), 6.68 (LH, d, J =

2.5 Hz, 0-4-H), 6.75 (1H, dd, J= 8.7 Hz and J=
3-HerBylbly-eftrgeH) . 7.18 (1H d, J= 8.7 Hz, G 1-H),

7.30-7.42 (5H, m C51-15) and 12. 14 (2H, s,

CO2H); 130 NMR (DMBO-d5) 5 15.4 _§q)f, 25.8, 26.5,
29.7, 35.8, 36.1 (all t), 40.7 , 42.5 (all
d), 46.2 (s), 68.9 (t), ) 0, 126.3,

127.3 (2x), 15 127.5, 1§ x) (all d), 131.6,
137.2 (2x), 156.0, 17309 af 8.6 (all s). M
i nk (FAB+) 408.2 M, 91.1 [100, (CH2Ar)11.
HRVE m z (FAB+) c for C25H2805: 408.1937.
Found: 408.1940. — _
- SodurBdgden P gisnersiere romineral 211083 6 2034 mmalhwas] gdded to a
stir%&éég[ﬁi&?lofz&tror(ljé”ﬁﬁﬁ@,zﬁ@g@gghﬂ) QE%W%O@DPIF((QO &) 8t 0°C under
an rea . , . nmmo wer e :
an a’tmos;:ﬂgrg gf Na anciJ the regulting sgspensmn was stirr%d for 1 hour. Benzyl
bromide {2.42 mL, 20.34 mmol} was then added and the reaction mixture was heated at
80°C for 4 hours. The resulting solution was poured info ice/water and the organic
fraction that separated was exfracted info sthyl acetate (150 mL), washed with water
(4x50 mL}, dried (MgSO,), filtered and evaporated in vacuo. The resulting pale yeliow
crude was recrystailized from isopropyl alcohol o give 3-benzyloxy-esfrone as white
flaky crystals (4.73 g, 71%): mp 129-131°C [lit.® (petroleum ether) 132-134°C]. IR (KBr)
Vmax 3100, 2950-2840, 1730, 1600, 1500 cm™. 'H NMR (CDCl) 5 0.91 (3H, s, C-18-Ha),
1.41-2.54 (13H, m), 2.86-2.93 (2H, m, C-6-Hy), 5.04 (2H, 5, OCHAT), 6.73 (1H, d, J =
2.5 Hz, C4-H), 6.80 (1H, dd, J=8.6 Hz and J=2.5 Hz, C-2-H), 7.20 (1H, d, /= 8.6 Hz,
C-1-H) and 7.30-7.44 (5H, m, CsHs).

3-Benzyloxy-marranolic acid

o3
A solution of iodine (7.6 g, 28.84 mmol) in 95 mL of MeOH and a solution of KOH (13.7
g) in 27 mL of waier and 61 mL of MeOH were added dropwise and alternatively to a

L wnCOOH

COCH

stired solution of 2-benzyloxy-estrone (3.8 g, 10.54 mmol) in MeOH (1 L) so that the
colour of the mix remains orange/brown. The addition was carried out over 45 minutes
and the resulfing light yellow solution was stirred overnight at room tempsarature under
an atmosphere of N.. The mixture was then boncentrated and poured info water (800
mbL). After acidification with HCI 5M, the organic fraction was extracted into ether (600
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heat ed at 180C under an atnosphere of N2 for 45
m nutes. The resulting brown resi due was crushed

wodRJeRsHt one added (200 nmi) to give a browgeygpgnrmoosss
suspension. This m xture was concentrated to ca

100 m., silica gel was add and the sol vent
r enoved. The resultlng 25 pomder was transferred

@RFN%F@ E)er eeto %%%18{% tﬁ'l?hl}ffg% 445Eh m%,uvtv;tgln (4V>¥i1 (5&1 mL), dried
(MgShen ﬁlidr@(qndleﬁfa&dra@é drovasye.r e TeBitH( Yoljout fohmr(4.54 §) was then

diéEer &  H8oidon ¥ @H & .69 ih ﬂneb?-uﬁ 53 9o ( %&%L) EAH heated to reflux

ana YSI'S, a_Sa was recrysta l1zed fro

fof 4 ppwe s 5 | rewn e wal rwuygsm@zwe}er M@Q Kréa)and after
aciificatbatfth 54000t 842 7dg arﬂcg%re &ﬁﬁt@ted 160 QthbAtRt=8113D0 mL). After

wafi!itgg %7% gpggddrﬁ_) 1@;%90r anic ]ay’er %’asl %n"ég )(MgSO4), filtered and

evSﬁHBﬁ’téﬂ)%Sﬁa‘LBCﬂS/ §BR2 AOyRIEW OB hiie 7(2.32. g6 ThRis 8khs( @ktystaliized from

chg;og'r}ﬁﬂsxa? ?_Dté &EL ?@e Mlma%{@aﬁ grefﬂqy}o\gder (3.25

g, Aa%):GrR 2+3-2157C 18("1 K. meom) 228277°6, qu}»(&F) Mg 3050-2650, 1700,

Tofu e RS BVEO10 % RE o 5eC B, 008 i m 272

2.760(2H, MR -67H{ab.P5 (3H., ss@osigArm 88 (ki B, ¥ 251825449, 6.75 (1H,
d4}= % 7(H’e) and6ﬁ= Qs(ﬂ%c-zlilg?as (11441 3= sliﬁ%(b 1-1-@77 $0-P42 (5H, m,

i3 it TE 42, 5, PP VRSO BBy Mg 365, 287, 355,

0 9 1 X
36(1%1)1 489 ﬁsB [523% éiéll(\:%l-lha“]z (s)S &8@ W3sggh%ids 127.3 (2),

12Fbéuﬂ%62é RELEDD 1%&r§al1378a(|2&31 %P EoERpnf|dg8-6dall ). MS m/z
(FAS+)0408. 24416 MOP;91N, [180SEHAQUNERMS, mEOFAB:+) baled for CosHzeOs:

4ogj%§?§§#%€§&%ﬁ%%?3;3-trif|uoropropyl)-16,17-seco-

estra-1,3,6(10)-triene-16,17-im de (CVM501179)

3’%’%&%%%%'? %—%%?%—Zégg@g-{r?eﬁé%agl é ?‘T oft ri ene- 16,

17-imde (2.0 g, 5.14 15 mol ), i { anhydr ous

carbonate (0.780 g, 5.66 ol L. q , potassium
iodide (0.1 g) 3-brono- [ o0pr opane
(1.61 g, 10.3 mml, 2 ee crown-6 (2.98 g,

11. 31 mol, 2. 2eq and the réactlon heated at 82
DC for 24 hours.&ﬁi}er cool i ng and evaporation on
the acetonitrile e resulting orange foam was

&éeﬂgh%%%a\ﬁ%ﬁt béld e(Es %'g aﬁﬁ A J( a'%%ouﬂé‘a)(s%dg V@Sheﬁimol) were

rlnew& over 20_magnesi um
healgt phtR0LC Hpger @ éﬁﬁ?%’b@@ of N 505 RS BYI PRl oRyeaRTYE Prown residue
wak 20Bh&H Sidl dceRnd SHMQ (Eommﬂo@klarmowﬁ bu.i;ﬁéﬁ%ﬁbrv\ﬂfﬁlb mixture was

oo EBHSBEI T o5e10h i EE £ BT OLaT PRV iestougd. The resuling
pogdey) ;was transferred onto a ﬂash chromatography column. Elution with
chloroform/acetone (96:4) gave 3-benzyloxy-16,17-seco-estra-1,3,5(10)-friene-16,17-
imide as a white solid (2.75 g, B9%). For analysis, a sample was recrystallized from
EtOH to give colourless needles: mp 225-226°C. IR (KBr) vmax 3260, 2900-2870, 1720,
1700, 1600-1500 cm™. 'H NMR (DMSO-d;) 8 1.09 {3H, s, C-18-Ha), 1.20-2.72 (11H, m),
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np 180-182 C, Rf. 0.52 (20% et hyl
acet at e/ hexanes); 25 1H NMR (270 MHz, CDCI 3) 5

wo 003B0obaH, S, 18-CH3), 1.10-2.00 (6H, M, pcr/cB2007/000686
2.20-2750 (6H m, 2.80-2.90 (2t ‘m, 2.97 (iR

"dd, J = 4.7 and 3Hz)39%_é20(2H m
CH2- CF3), _ 5.02 (2H, s 6.71 (1H, d, J =

2. % %&é*f%m . %‘8’2)( Eﬁ% (gﬁ*% éH—ngé %2(114 %’57—82 5 H'E'ZC—4~H), 8.76

(17, GD7= B0 Hzsad J 712,555 Gap#), 7.198H, d, J = 8.7 Hz, C—1H)7317’44
(5%76%%@%?%& gﬁZQOM@%ﬁ@R7(§M’s@CdEB\|B/R6 (26(5) 95.1, 25.2, 29.2,

324 BP. 7R, 37781 4, 3((@{[ cg)geu;?s $59, 41.940), BDEF3T2 2,31§4§ 126.0, 127.3
(:%’_25 @%8%3(21 @11?)137 38147.ands 4013 .1 bad h78.9 (all s). MS
A

thagoléésal %l—ﬁ) 1c?§ CH{% (%HO (“ %ﬁ% r&% .ﬁé* calcd for

CAHENOAB90 4688, Found: 200C1d50. Ardil. oﬁl,cd 168 TosHo NLR7C 577.09; H, 6.99; N,
.1, 17 _ 78. all C; 5 19F NWR (376
3-‘71&9i5-—|§,°” %&ﬁf‘g@%éﬁ %51{— t, J = 10.53 Hz CF3):

HPLC (70 % CH3CN in H20) tr= )00( (100 %; LCMS

b A Bt

(CMSO1N®o 10
343, 3-trifluoropropyl)-16, 17-seco-es

Cﬂf‘?"'f’& % W'ﬂg‘g triene-16,17-i mde (ClVI S01181, TIM
937) &11- 124F3NC3 MN395 42 i

in nethanol (40 nm)

' Was stirred under an
at nosphere of hygdeogen for 3 hours. After renoval
of the catal yst filtration through a celite
pad, evaporation—of the solvent gave a white
solid. Recrystallisation (dieth

Ty avesILiBR of PraceRMIBIATOSE oA L4500 By (5l [ TP (.0 0. 5.14
m®8i, 1l atydBG8 aBstorfifile /@50 R} Wadaddl Gotabium &apbﬂma(tawﬁao g, 5.66
mToligl ?%ﬁggtgsts%/fgl%@aﬁf& g)%groTNRb{ f%” Mé%ropé}%%%)] 10.3 mmol,
2 dq Gt 23-Q6w-8HR2.98Y, 11.31 mmol, 2.2eq), and the reaction heated at 82 °C for 24
hours. After cooling and evaporation on the acetonitrile, the resulting orange foam was
redissolved in ethyl acetate (200 mL) and washed with brine (2 x 200 mL}) dried over
magnesium sulphate and evaporated. Flash chromatography (200 g silica using 5 cm &
column, flushed with 20% ethyl acetate/hexanes) eluted the #iffe compound as a white
crystalline solid (1.36 g, 54 %); ‘

- mp 180-182 °C;
Rr 0.52 (20% ethyl acetatefhexanes);
H NMR (270 MHz, CDCls) 6 1.38 (3H, s, 18-CHs), 1.10-2.00 (6H, m), 2.20-2.50 (6H,
m), 2.80-2.90 (2H, m), 2.97 {1H, dd, J = 4.7 and 8.3 Hz) 3.90-4.20 (2H, m, CH-CFs), -
5.02 (2H, s, O-CH,) 6.71 (1H, d, J = 2.7 Hz, 4-CH), 6.79 (1H, dd, J = 2.7 and 8.5 Hz, 2-
CH) and 7.20 (1H, d, J = 8.5 Hz, 1-CH) and 7.30-7.50 (5H, m, 5 x ArH);

and tetrahydrofura
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2.20-2.50 (6H ), 2.80-2.90 (2H m, 2.96 (1H
dd, J 47and83HZ)3.90420(2Hm25

WO gﬂ%ﬂs@f ,'6.57 (1H, d, J = 2.5 Hz, 4-CH), P@f/@ﬂzoomoows
(1H, dd, J=25and84Hz 2-CH and 7.15 (1H,

d, J =8.4 H, 1- 130§\/R(679I\/Hz CDCl 3)
8163(CH3) 255 257an 29.5 (all 31.9

R e g ‘?%@J’%é%gw bt 15 .0

29@0H2 QHOLOFY). m e 337 (alldCH A, 3B@nd 403 (Hbtaft), 41.6 (CHy),
42@?0%5%9% &'1'% 11@@?%?‘3@} Q(éuocq)J 127. é‘gz ,Z.E@l) 828.0 (CH)

t
and836.5 (2 404 6 3ARc1 7 17 BT 1@) 1@9@ ﬂﬁi(ﬂ@% e
9 GRERS CF2 VO
2007/%@3‘4%%%&#?55(%30500686 73 HPLC 270 O/ZCI—BCN
HFMF @%CH&N i He@) T 808 %)y . Lovs (AP), niz
N%moﬁm |. Calcd. for 021H24F3NOB:

Anetgﬁscd %sruﬁﬁ@éé%%ée E%ﬂﬁ%@%aﬁ&?%%ﬁ e

requires 396.1781. 5

sgirbo B sl rontp et ﬁ)éﬁﬂ;%aelisgg?e-mnde

(CEBEI IS TXCEBT) 125F3N205S MN474 49 H21
6 nmoyl chloride in toluene (5 80 nL
c%—%%ﬁ%@@%%@%éeq ) was evapor at ed under reduced

pressure at room tenperaturgq. ting white

solid was dissolved in a 3
@ and cool ed to 0 C
red

p \Va ¢
.5)
@ r 9ol uti on was

N, / V-di net hyl acet am de (
a solution of

under nitrogen. To
added in a dropw sefnpa
3- Hydroxy- N- (3, 373- 15
trifluoropropy0O-16,17-seco-Estra-1,3,5(10)-triene

A - &&utﬂeﬁ 'c!’ﬂ dﬁBérle@fé( Q*(sésaﬁﬂdmyr&py!)ﬂs 17-seco-Estra-1,3,5(10)-triene-

BB SCELATES) (2 ST eSED A REGSha o i an

tetm&d!i’oﬁmrr @0 mil)evgsestierbdl Ledan w6 ratmogphere Tdidydirogdst for 3 hours. After

rergll me B fﬁ%g]%t' b?(q'ltl%g&ﬁ hpﬁféa‘gaccé t% ﬁa&t&gpé% dd?w tﬁttﬂyéofvent gave a

at'e turate
Wi‘dﬁm@iﬂ uReasystaliisatien figtond |qﬂ?erfb@<%aebeavﬁ_§heaﬁi? Wﬂ‘i’é’?d as white

crkgq,ng%hdt(b%@ggrgpﬁ) .over anhydrous magnesi um

mp 19-53-196 ¢

Rz 0.41 (20% ethyl acetate/hexanes);

'H NMR (270 MHz, CDCl3) & 1.16 (3H, s, 18-CHg); 1.20-1.60 (3H, m), 1.65-2.00 (3H, m),

2.20-2.50 (6H, m), 2.80-2.90 (2H, m), 2.96 (1H, dd, J = 4.7 and 8.3 Hz) 3.90-4.20 (2H, m,

CH»CFs), 6.57 (1H, d, J = 2.5 Hz, 4CH), 6.64 (1H, dd, J = 2.5 and 8.4 Hz, 2-CH) and
7.15 (1H, d, J = 8.4 Hz, 1-CH);

3¢ NMR (87.9 MHz, CDCL) § 16.3 (CHy), 25.5, 25.7 and 29.5 (all CHy), 31.9 (3, J =
28,7 Hz, CH.CF3), 33.2 (g, J = 3.1 Hz, CH,CH,CF3), 33.5 and 33.7 (both CH), 38.8 and
40.2 (both CH), 41.6 (C), 42.4 (CH), 113.1 and 115.0 (both CH), Expected 126.0 (g, J =
276.8 Hz, CFs) but absent, 126.5 (CH), 131.4, 137.4, 153.8, 171.6 and 178.4 (all C);

*F NMR (376 MHz, CDCly) & -85.341 (3F, t, J = 10.52 Hz, CF3);
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20 filtered and evaporated under reduced

pressure. The resulting gumwas dissolved in the
wo HoRbdisyp anmount of di chl oromet hane (5 ni),

02 (25 nL) was added then hexane (100 h léﬂwﬂoow%

added in small amount t tQ] initiate

precipitation. The Recryst t’al i sati on

di chl or omet hane/ hexanes g the title conpound
HPLS ((thtetd e Ny e 45 n*é‘5§81“2 @gqg 84 g, 88 %: 25 np
LCH8ZAR 940z 3B4.26 Qv 1802090 et hyI acet at e/ hexanes); 1H

A R R ey © % Ty By N g Sl o
HRMBHES#) Found §865.(1769; CellfisFNGs (MH#) dRRHiIgs §9¢-&381

3.92-4.15 (2H, m CHZCFS) 497(2H s, NH2),

7.05 (1H, d, J = 2.5 Hz, 4-CH), 6.64 (1H dd, J =

2.5 and 8.5 Hz, 2-CH) and 30 7.15 (1H, d =
' 3-auwfomgyiepcy%(SM-HmmMﬁdﬂm?céﬂvao‘e%@G) fﬂf“é‘“ 17-
|m|%l§ib|h§/&1@§7 'l%(‘[W) CDC13) o' 16.3 (CHO 25.3,

and aICH2) 31.9 (g, J = 29.1 Hz,

CmUHE@fé@fS "%41‘4(‘8 J = 3.8 Hz, CH2CH2CF3) 33.4

and 33.5 (both CH2),

41.4 (C), 42.6 (CH),

126.0 (q, J = 276.8 138. 2,
138.25, 148.1, 171.3 7 5 19F NMVR
(376 MHz, CDC's) § - 6% = 10.52 Hz,

CFO, HPLC (909BET{TSONTn 1120) tr= 1.070 s
(1.45% tr= 1.9210s (98.55 % LOMS (ES-) nlz
0.6/ SulgHanet diibridd QQ%ehH&&O(rES'B)SOHﬁMld 24%4.) W3R Byaporated under

redegﬁé}ggessggyg%la '%?’g"rg I W;ae%'? g%é:aﬁh%ﬁﬁ%ﬁgéﬂ%as dissolved in
anrﬁﬂhmd N, N@ﬂm&;ﬂéoeﬂa%ﬁrﬁé% 2D 56) acl Ssolécﬁ fo #1°6. Ln'@gr hifregen. To this
st%eéll SOéUfl waqs ag%ie?d @' 8 f%%@seoﬂﬁnﬁér' SP @olﬁficﬁl Eﬁg-\m%/droxy—hl-(:a 3,3-

of “Conpoun nventi on wt
tnﬂgorepromd) H#ul @m@@aﬂrﬁﬁ(b@)ﬂmne—%l‘eﬁw PF5@. Jaywgoh) in NN-

dintihyREeth é%ﬁﬂeeédérﬁalJr%@]r% G |r§mov5|3&and the reaction
1050 for STX 193

ares W th
aIGpgF o W™ BORITERor St STHER AP SETFBIP s oRegh obtained wee
dihASEWh eth aceite Y8 i pandofasBIddE3Satenigd SMLE ammenium chioride

soiﬁ\‘g]o%\/@ xfﬁ mE)ngaa{)dn%o(%b mtb) then dried over anhydrous magnesium sulphate,
fitered and evaporated under reduced pressure. The resulting gum was dissolved in the
minimum amount of dichloromethane (5 mL), diethyl ether (25 ml) was added then
hexane (100 mL) was added in small amounts to initiate precipitation. The
Recrystallisation (dichloromethane/hexanes) gave the fifle compound as white crysialline
solid (0.584 g, 88 %);

mp 192-194 °C;

R: 0.18 (20% ethyl acetate/hexanes),

"H NMR (270 MHz, CDCls) 8 1.16 (3H, s, 18-CHs), 1.20-2.00 (6H, m), 2.20-2.50 (8H, m),
2.85-2.95 (2H, m), 2.96 (1H, dd, J = 4.7 and 8.3 Hz) 3.92-4.15 (2H, m, CH-CFs), 4.97
(2H, s, NH), 7.05 (1H, d, J = 2.5 Hz, 4-CH), .64 (1H, dd, J = 2.5 and 8.5 Hz, 2-CH) and
7.15 (1H,d, 4 =8.5 Hz, 7-CH);
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WD 2007/ 099304PCT/ GB2007/ 000686 H2NO2 SO
STX1938 75 H2NO2S0 STX213 Figure 2 shows the

wo.'z(fd%ﬁ&ot:;' on of STS activity in rat livers g&r@as000686
after a single p.o. dose 5 of STX1938. For -

conpari son for STX213 ST? activity had recovered
by 69%i.e. still only 3198 i nhibition. In vivo

, Efficac of STX1938 10 Test Pr dur -75Ts _
" IR M CHGbE 5 clet () 7g Jo sy B0 GRS 319 @4 =
29.1Aﬁ£,ecfrfzgpr!;)l 2 ¥g, G 3.81HR CAHICHREIG, ABi4 dnd133% (BGIB.CHE) @8.0 and
or t

40§ Bate A1 41CL IAE4LTE 17 SR ey P ek 38 kta faberes e
CFANA6IBr(GHS f168.21H8.2% ma\zcmvs@eu N88.1 Glidh e cl ones
19 t Si

F WS MR oA S 2T BP0 1, B8, b essi on
HPI (20226 GHeE N H.O) £= 1.070s (1.45 %) i= 1.921s (98.55 %);
LCMS (ES-) mvz 473.16 [(M-H), 100%)]
HRMS (ES+) Found 497.1325; CxHasFaNaNaQsS (M+Na)® requires 497.1334HRMS
(FAB") caled. for XXX (M)* , found;
Anal. Caled. for CoiHasFsN-0:S: C 53.16, H5.13, N5.90. Found: C , H, N %.

Comparison of ICs;_values of compound of the invention with known steroid sulphatase

inhibitor.

The ICs values of STX1938 where measured in JEG-3 cells. The ICs for STX 1838 Is
35pM which compares with a valug of 180pM for STX213 measured in the same assay.

The structures of STX1238 and STX213 are shown for comparison:
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M ce 20 Ovariectom sed, athymc female ME-1 nude
m ce (nulnu) (age 6-8 weeks) were obtained from
wo s ac. Twenty four hours before thepcygrro07000686
I nocul ati on of MCF-7sT5 cells animals were ,
injected s.c. with estradu}g sul phate (E2S). On
the day of inoculation 5 x 7106 MCF- 7sTs cells
(50p1l in Matrigel) were injected s.c. into the
right flank of the mce. After cell 25
i nocul ation mce were injected with E2S (100
gg/ 50 gl ) andgrecei ved another injection of these
steroids 24 . _d¥ ce then received ¥
times perwe ntil the end of the §
: Shed appr oxi mat el y

tN9eSEl | Y ( T00pl; vehicl e 10%=FMEY 90% pr opyl ene

glycol) &txhos®/ kg. Tunour neasurenmentspend the
wei ght of animals were recorded weekly. WO
20071099304PCT/ GB2007/ 000686 76 Sanpl es of tunour

Flg@F&dz LhoW tht inrhiiRE of 908 bRty W ahivBlsOGdave Efer a single p.o. dose

Ietdatanu er ter o
of SBX168: Biy Saminge g o0y P R e G o .
onigl3y% ipabitioeek wi th STX1938 at 0. 1ng/ kg, 1 ng/kg
and 10 ng/kg p.o. for the duration of the study.
Study 2 To conpare the efficacy of STX1938 versus
In gvx@figacy of 88Xt83osed once per week for 7 weeks
with either conpound at 1 ng/kg, p.o.

Test Procedure

MCF-7s1s cells {Cells over expressing 5T5)

MCF-7 cells were routinely cultured in RPMI with 10% FCS. The cDNAs for the STS was
cloned into the pCi-Neo vector which confains the neomycin resistant gene and
transfected into MCF-7 cells. Stable clones were selected using G418 and cell lines

established and-evaluated for enzyme expression and activity.
Mice

Ovariectomised, athymic female MF-1 nude mice (nu/nu)} (age 6-8 weeks) were obtained
from Harlan Olac. Twenty four hours before the inoculation of MCF-7ss cells animals
were injected s.c. with estradiol sulphate (E2S). On the day of inoculation 5 x 1 0° MCF-
7srs cells (504 in Matrigel) were injected s.c. into the right flank of the mice. After cell
inoculation mice were injected with E2S (100 pg/50 pl) and received another injection of
these steroids 24h later. Mice then received E2S 3 times per week uniil the end of the
study. When fumours had reached approximately 80mm° dosing was initiated with
compounds being administered orally (100ul; vehicle 10% THF: 90% propylene glycol) at
1 mg/kg. Tumour measurements and the weight of animals were recorded weekly.
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Tulppig Ve meesHser weskly and thajr volumes calfdated yyng

Tunmours Tunours were neasured weekly and their
vol unmes cal cul ated using the equation |ength x
wo Wo9hdgds2. 20 STS Activity measurenents Sapgleg208fe006ss
tunour or |iver tissues were honmpgenised in
phosphat e buffered saline H 7.4 containing
250mMM sucrose). Duplicate aliquots were incubated

Sa@p[ﬁg o tL\g%ctyF g'r:{tld_l Eltlas%ﬂ gcfggge{ g}{g b%ooci gﬁ%’%olig&é&(btﬂa number of

tmemomnﬁeathecmsaahmﬁamlmgt h unl abel | ed substrate (
Sigma. Pool e, Dorset, UK). [4-14C] QCestrone was
included in 25 the reaction m xture to nonitor

Stysydcedural | osses. At the end of the incubation
period product oestrone was isolated fromthe

reaction re b it quo

i iR SoE BirvRa treholEa TRE e Bind L g 0 mora
p.d. &l itteadiration o thestudur ed by |iquid scintillation
spectronetry. The mass of oestrone sul phate

hydr ol ysed was cal cul ated formthe 3H counts
StutiytZect ed, corrected for procedural |osses. 30

Pl asma oest r adi ol concent rati ons Pl asma

oS en kS R S B S5 SRS YCR gl oo parvesk
fo2 D 32498 R AR TCo MR WA 0 0ABIRG pb? St udent's [test
was used to assess the significance of the

di fferences in tunmour volunmes for the different
Tugroerps. 5 Results Study 1 Dosing with STX1938 at

1 ng/ kg and 10 ng/ kg significantly reduced the
grom h 10 of E2S stinulated tunours in n_udgI m ce.
egﬁwa’ﬂon

th a8 doses was al nost conpletely inhibited

Fig 4). Study 2 15 Wil e dosing once per week
Wi th STX1938 significantly reduced tunour growh
at this dosing schedul e STX64 was ineffective

sﬁacqwf‘;, \é@lﬁlgheé nfosing with STX1938 resul ted | n

I nhibition of tunmour (Fig
Sajriplesrof (tpmgur@r liger dssupp @:e@:ipqmgeytsgq intqﬁnp@h@ﬁz@%red saline (pH

7. &&Mdnﬁhtfﬁtsdm Bﬁ‘crbs!é'j‘ i rhjptu%@e ét@notamve@(ﬁqama@a foedhivath [°H —E1S]

: 6
(53 Hiramgly g-[%ﬂlgnggrh@(ﬁfp@' B%ﬂ?'}/ﬂlﬁiaﬂ‘(&%ﬁf ’tpﬂ]sglfa%cé)ﬁaenttraﬂon of 20uM
wrﬂﬂﬂ&ﬁélleﬁ‘%ﬁb&&t@’lprmmt Fodky, [Riset, BK)Y4-tlaGestrone was included in

oestradl% vel s were atb iod
o CER e BLP T T B Lo B Sl o o
proviuthosSTXI088s (sﬁia‘@d §jm the reaction mixture by toluens partltion An aliguot
of the tolusne was removed and the °H and "C radioactivity measured by liquid

scintillation spectrometry. The mass of oestrone sulphate hydrolysed was caiculated

form the *H counts detected, corrected for procedural losses.
Plasma oestradiol concentrations
Plasma oestradiol concenirations were measured by a specific radiocimmunoassay

procedure.

Data Analysis
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Summary 25 STX1938 is a potent STS inhibitor
whi ch at doses of 1 ng/kg and 10 ny/ kg

WO §d09/559§d4cam Iy inhibits the growth of PCT/GB2007/1000636
E2S-stinmul ated xenografts derived from MCF-7

breast cancer cells over expressing STS. Tunour
STS activity is alnost conpletely inhibited by
STX1938. STX1938 when gi ven on a once per week

doleﬁﬁt_qt schedule is able to block the E2S- 30
St gttt gpeicrrsees ferrdgjifierice; o Hisuiterenops pdumour volumes

forfiheodifrdieht-gfogel | s over expressing STS. Tunmour and
liver STS activity is also conpletely inhibited.
The greater efficacy of S1X1938 over that of

ResO¥64 when admi nistered weekly is thought to
result fromits longer duration of action than it
has in vivo conpared with that of STX64. This

Studyghest s that 5TX1938 will be suitable for
devel opi ng as a once per week therapeutic agent.
WD 2007/ 099304PCT/ GB2007/ 000686 78 Al

Doging itk S{XHHS 34 Aeofsa aathiQ mafkg sigaiieantly zasypectihe promén

of EES EiirAileEd lugn%dae.nahmems@mg B). CRirh@un SSeach@ty &t Nthe 1 mg/kg
rate refere
and oA BhEreRAs ShTar By B (R esent
[ nventl on will be apparent to those skilled in
Stlf:%% art w thout departing fromthe scope and

irit of the invention. Although the invention
has been described in connection with specific

WHAE 86<H ﬁ-ﬂ:e%mgéldmmtﬁm big §f§‘rﬁl‘iﬂa9ﬂﬁ‘édﬁ£{ég @Jn%up Qrbwin
e invention as claj ned
at &’ﬁo‘ﬁﬂﬂﬁgl sohFdle) STE54 e "ﬁegfbr@ dFls. % !é\f?&!s'a.%m ith STX1938
reslifedieia cgimustr dompterirthibition aiﬂ amsouef(Fiy g shaswéd {FRA6) STS. The
ac’tﬂ@ﬂgfg‘cﬂé %E’%ﬁﬁe% Qnﬁﬂn%(dqﬁ ebuecrj] cgrnmatnls 9 en\éhc% Pe(ﬂo@ j\ﬁer tlhe end of
dosﬁf@l it eantrpste SUX64H atethis Moangi éd‘leti@le,b@!wwhwd livereand tumour STS
53-f- 569 epihsthd Qé@'trgﬁol%\%'is%re SidHi c@ﬂw RULAHIFG R extended

om AcAcetyl Acc_MsSaccurat e nmas
Pe@ﬂég Iy ﬁﬁ%ﬁﬂ%&@fiﬁ%\ﬂ%@ﬁ@aﬁ §iig 8)-

Adi oneandr ost enedi one

Summary

STX1938 is a potent STS inhibitor which at doses of 1 mg/kg and 10 mg/kg significantly
inhibits the growth of E2S-stimulated xenografts derived from MCF-7 breast cancer cells
over expressing STS. Tumour STS activity is almost completely inhibited by STX1938.

STX1838 when given on a once per week dosing schedule is able {o block the E2S-
stimulated growth of xenograit tumours derived from MCF-7 cells over expressing STS.
Tumour and liver STS aclivity is also complstely inhibited. The greater efficacy of
STX1938 over that of STX64 when administered weekly is thought to result from its
tonger duration of action than it has in vivo compared with that of STX64. This suggests
that STX1938 will be suitable for developing as a once per week therapeutic agent.
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AGam nogl ut het hi m de agaqueous Araryl
aromar omati ¢ BMA3- benzyl -marrianolic acid

wo Binbepzal brbroad Cdegrees Cel sius 13C NVRe@# /8807000686
NVMR caapproxi mately cntentinetres

COUNI ATE4- net hyl coumar i n- 75 0- sul f amat e 8chem cal
shift in ppm doubl et dddoubl et of doublets
DHEAdehydr oepi andr ost er one

DVFN, N- di et hyl f or mai ni de DMSQdi et hyl sul f oxi de
El oestrone

All publications and patents and patent applications mentioned in the above specification

are herein incorporated by reference.

Various modifications and variations of the present invention will be apparent fo those
skilled in the art without departing from the scope and spirit of the invention. Although
the invention has been described in connection with specific preferred embodiments, it
should be understood that the invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modificafions of the described modes for
carrying out the invention which are obvious fo those skilled in chemistry, biology or
related fields are intended to be within the scope of the following claims.



E2oest r adi ol

EMATEest r one- 3- 0- sul famat e

ERestrogen receptor egequival ent FABfast atom
wo BTNt gran(s) |ihour(s) hERhuman espERERM7/000686

recept or

111 NVRproton NMR 80 HPLChi gh pressure

l'iquid chromat ography 17p-HSD17p-hydr oxpt eoi d
dehydrogenase HzHertz | C50Concentrati on causing
50% i nhibition IRi nfrared coupling constant in Hz

AbyRgRiS el engt h of naxi mum absor pti on
lit,literature reference

A

Ac

Acc M3
Adiol
Adiohe
AG

aq

Ar
arom
BMA
Bn

br

°C

8C NMR
ca

cm
COUMATE
]

d

dd
DHEA
DMF
DMSO
E1

E2
EMATE
ER

eq

FAB

hER
1H NMR

Angstrom

Acetyl

accurate mass spectrometry
androstenediol
androstenedione
aminogluthethimide
agueous

aryl

aromatic
3-benzyl-marrianolic acid
benzyl

broad

degrees Celsius

carbon NMR
approximately
centimetres
4-methylcoumarin-7-O-sulfamaie
chemical shift in ppm
doublet

doubiet of doublets
dehydroepiandrosterone
N,N-dimethylformamide
dimethylsuifoxide
oestrong

oestradiol
estrone-3-0O-sulfamate
estrogen receptor
equivalent

fast atom bombardment
gram(s}

hour(s)

human estrogen receptor
proton NMR



m KIrBZnerr:J!at Inlmt ?:)brerglzyr)egl lcio:]:JIe m RNAnessenger
wo bdoP@dbal ei ¢ aci d MHzmegahertz minminute  per/eB2007/000686
Spect T OMEL Ty M 2maes o ohargeratie
mDZESLngéi rlllzlil/gndel adeni neE@i gucl eoti de phosphate
HPRer miT 1T on RIGGTERLredRon S5EBPRERTt onper af ure

17pHsi. st andar d7dewimkystid dehydrogenase

Hz Hertz _

iCsp concentration causing 50% inhibition
iR infrared

J coupling constant in Hz

Aumax wavelength of maximum absorption
Iit. literature reference

|V micro

m ' muitiplet

M mol per litre /
m-NBA meta-nitrobenzyl alcohol
m-RNA messenger ribonucleic acid
MHz megaheriz

min minuie

mmol miliimole

mol mole

mp meltihg point

MS mass spectrometry

mfz mass {o charge ratio
NADPH nicotinamide adenine dinucleotide phosphate
ni nanomole

NMR nuclear magnetic resonance
ppm parts per hi[lion

R: ratention factor

r.t room temperature

8. D. standard deviation

Pd-C palladium-charcoal

TBAF tetrabutyiammonium fiuoride
TBDMS tert-butyl-dimethylsityl

THF tetrahydrofuran

TLC thin layer chromatography
TMS tetramethylsilane |

v frequency of a signal in Hz -



Pd- Cpal | adi um char coal TBAFt et r abut yl anmoni um
fluoride TBDWVSt ert - butyl -di net hyl sil vyl

wo JirhRtgahydrof uran TLCthin |ayer chronat ogéﬂ@m(mmo%sﬁ
TMst et ranet hyl sil ane frequency of a signal
VSversus WO 2007/ 099304PCJ/ GB2007/ 000686 82
Ref erences (1) Saunders, C° M; Baum M
Managenent of early breast cancer. Onto/. in

VS Pract. 1994, Y8SY3.8 5 (2) Nicholls P. J. Breast
cancer managenent: science and care together.
Pharm J. 1997, 259, 459-470 (3) Mller, B. A ;
Kol onel, L. N.; Bernstein, L; Young, Jr. J. L.;
Swanson, G M; West, D.; Key, C R ; Liff, J.
M; dover, C. S.; Alexander, G A ; et al.
(eds). Racial/Ethnic patterns of cancer in the
united states 1988-1992. National Cancer
Institute 1996
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~-10 (4) (a) Kaae, S. and Johansen, H. Does sinple
mast ectony followed by irradiation offer the

wo Sidbadeyal conparable to radical procedures
I nternational Journal of Radiation Oncol oﬁ?ﬂmmmow%

Bi ol ogy, Physics. 1977, 282 1163- 1166 (b) HolIi,
I+_<|ak8aar| sto, R; Isola, J.7 Joensuu, H and
ama, M Lunpectony with or without
Refgi§R%8Sper at i ve radi ot herapy for breast cancer with
favourabl e prognostic features: results of a
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thewmm rromerabie & Gvial APESYRER depeiis! a(E’t”T’?/n b Redation
Ongr%b eﬂfofo’g%” hyM&Ee%bﬂrz MegBanies (B) ol K. Dbasgisto, R.; Isola, J.;

94, 95-1
o reron b A S kS e o
for BehétQance? Witk &lveuable patinostidifedturasidesutts b aaawdmgewsstudy Br.
n es g ors and nucl ear recept
nsee ety EJB)J@%‘?% Chem 1978, 253 "
(5)8%5 Hid&t Clancarolmialisty ,Cokabapative G- dEﬁ’qc’ts efapiuvant Tamoxifen
ancM: feéﬁq[t&ic M\érah}b aﬁ@%{]e&ﬂrﬁréé& ccﬂ{ceprﬂgfﬁrberﬂﬂﬂed 1988,

reat cancer: role
31%é§$?hﬁﬁ20l and ant| estrogen. Endocri noI ogy 1978,

(S)J(Qé)fski,l.z,ﬂf%ﬁ-]@.,l Shyamala, G.; Smith, D.; Notides, A. Hormones recepiors:
studies on the interaction of estrogens with the uterus. Recent Prog. Homn. Res.
1968, 24, 45-80

(7) Gorski, J. | and Gannon F. Current models of steroid hormone action: a critique.
Ann. Rev. Physiol. 1976, 38, 425-430

(8) Coulson, C. J. Steroid biosynthesis and action, 2™ edition. Molecular Mechanism of
Drug Action. 1994, 95-122

(9) (a) Horwitz, K. B. and McGuire, W. L. Nuclear mechanism of estrogen action:
effects of oestradiol and anti-estrogens on esirogens receptors and nuclear receptor
processing. J. Biol. Chem. 1878, 253, 8185-8191 (b) Horwitz, K. B.; Koseki, Y. and
McGuirs, W. L. Oestrogen control of progesterone receptor in human breat cancer: role
of oestradiol and antiestrogen. Endocrinology 1978, 103, 1742-1751

(10) (a) Jordan, V. C. The strategic use of antiestrogens to control the development
and growth of breast cancer. Cancer. 1992, 70, 977-982 (b) Powles, T. J. Breast
cancer prevention Breast Cancer Res. 2000, 2, 10-12

(11) Wakeling, A. E.; Bowler, J. Steroidal pure antiestrogens. J. Endocrinol. 1987,
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wo Soawbiy,0f breast cancer. Cancer. 1992, 70pctT/GB2007/000686
977-982 (b) Powles, T. J. Breast cancer

preventi on Breast Cancer I§§s 2000, 2, 10-12
(11) Wakeling, A E.; Bower, J. Steroidal pure
11ant 1étrogens J. Endocrinol . 1987, WO
5 54711899304PCT/ G132007/ 000686 83 112, R7-R10
(12 $@torSBKt brGhdvinad, R. BhSeleative sRirogen regspias magkilators : the ideal

est*:o%% %gigger{w%g’g BI’HW C‘%L’%{%’a@%}@yﬁmo‘l Qﬁ@l 2§§£§ rogen

(13869r)usdﬂ5D3@Iu-L{eagg SAHgsRRE] Feq@nte@ LAr@ea@gocrgol 1999, 60(3),
?endre Ferrante, B. Ann. Endocri not 1999

5-242-246 (14) John_Smth [
(14P3 yhn Kpifpnd;: i °]\§ i{all“l %“?'Fﬁﬂ%rﬂoar Cn:? Trhibitors  of
stefidREScdRIBHOSMS f@'&h@ﬂ@‘ﬂlﬁéﬂtf@ hortrimee—tie;wdwﬁrhre%f cancer. Exp.

oot SSaRTCh Jgead oot Bop, O 0. Ther

(15068 CagflgliameG&ach sidh Newlaraseaiass i rilitoess Boferfiplast iy, lgss toxicity,
unfn}?lfjn%te elth%cgalm\é' é%{wg) €55, UO)@aﬁberlQQé-%ZA 393-395 (b) Miller W. R

unat sane activit
ArchSgse nﬁmorssg@%g gre(ws naw) Bred, Oppoer199G: 5M1§§é7

rs r B
(16‘1%8%[%1{7% J41E=5é412 i137€D 8hé S&\ﬁesﬂ CR’V’J 'In sith es@&%@e'leﬁroduchon via the

oeqt@ngﬁgp@ﬁeei;@th\p@y n brF%Ft ggmwregeilqngeg gvpd&ag%euﬁ hg aromatase
pathivay. tﬁ@lmeﬁﬂmﬁ Met4ph 4084 SoB-B8rvaY | N breast

Y N L R ot T e

Inal:{ﬁla(iciﬂ):f Rtercifii syiphataseV by aarm:twe(;sﬁe}d:recpqgv\/&mtbﬁor [gstrone-3-0-
sul%-n o BibdHem, '3199%/&34'-115% q¢Beed, M J. Inactivati N

"er o1 d sul ase y an active site-direct

(19) bt Aot Wikssns, Ghes SR8 1 AirkPEEn Bi Ycerfosto 5 - Invivo

mh?b‘ﬁron %@é@éfoﬁé— §&ﬂhatase &nb@eh?c{tbéﬂ’ﬁﬁgrosi\%mnf\&mdhaaa@ by estrone-3-
Reed, M
O- ?Plfa'lﬂﬁtevﬂ'ifo g FfﬁP‘Eﬁrf‘P?];h 58rf1%§ 13? rone sul phat agg and

egwwlwexm an Hovsktar NN ef. sPurphiaAg dtsjidzy He st r dndegd, M. J. and

Po irgg %Lta@e%\fl {agq_édnst%ﬂ:ﬁ&?krlﬂafﬂ%@spa%f%oﬁ%?%hﬁém of steroid
sulpitase, JHMel, Qéern. HO88, 41M0GB-1088d Potter, B. v' L.
(20?%%?@5@&' vidd LnoRstier ﬁh&h’ﬂ'A Swlrftér‘ﬂaﬁeé as H@ﬁé:eat V. L and

I't'ofs of Steroid sul atase q
Regddd, J41/n vigearlivieef 4-methy masi ﬂlsylfanﬁe "V‘B?P stErmdaI non

engelalc ste'ﬁb;&‘ glﬁ]pha%se iNiBoer bater Res. 21996, ot 46804985 V.

2% (ﬁgg’?&l%aﬁﬁ; FH%“'OA s%&fng%%gagt I \rllotngréﬁorﬁéelr oV I Potent
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sulphatase activity by fricyclic coumarin sulfamates. J. Steroid Biochem. Molec. Biol.
2000, 75, 253-25 (c) Purohit, A,; Woo, L. W. L. Bamow, D.] Hejaz, H. A M.
Nicholson, R. I.; Pofter, B. V. L; Reed, M. J. Non-steroidal and steroidat suffamates:
new drugs for cancer therapy. Mol Cefl. Endocrinol. 2001, 171, 129-135
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A.; 30 Ganeshapl [ a| L. W L.; Potter,

n||t|nfseri
(22 Eprﬁh%t%swoﬁclt \y{}’,'[ );_ Bip B IEng\él I(E " F%ou IF/I Jo ﬁj) vivo inhibition of
oestidhd asuithalse JactiGitye rand dgrBivtic foé nmltrmmg@y!ugadpdugg@ onammary

75, 2 L.
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(25@3%&)/ JZUNGH T $-XDY %&n@tﬂbﬁﬁ: 1mhﬂi‘ewxyﬁe®1d @gQorogenase:
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de@%&é%iﬁgg 8@%”%‘&5%%%@%93{55% 305|St er 0' d.
(265(dT Labi@ B, Aﬂthe}éuﬁmgeﬂgaerlntrqqnnq}pgy[)é@| ggh@pogpof 1991, 78,

C1 ﬁ)? F)?gé t(}% : rfé?ﬂ?gﬂéeﬂ ]l_j(;e%ﬁﬁﬁ!gﬁonsw d A r@f&ation and estrogenic

regg,pmse o 73 gjranahlcng_’? Sﬁt%m HM.I"F ég?ﬁﬁééw'r!@'l Bre(asf,s?)argce} Cell Line.

cgﬂ,(?é?ﬁ@gdﬁmy%qgm_dgﬁehydrogenase 10 predoni nance
oest r one reductlon

n by
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1). Bioorg. Med. Chem 1995, 3, 505-523 (29)

Trenblay, M R ; Poirier, D. Overview of a
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ooR e o RRSheh R S et beaen Mol sipressed i
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wherein Gis a group of the fornmula -A-B wherein
A is a straight, branched7or cyclic al kyl ene
group of 1 to 9 carbon atons, and Bis a
strai ght, branched or cyclic perfluoroal kyl group
CLAIME from 1 to 10 carbon atons wherein Rl is any
~ one of -OH a sul phamate group, a phosphonate
group, a thiophosphonate group, a sul phonate
1. WA RIndhaS g RRRIE 2% o8 é%@m@é&ﬂ@ﬂw éH&ébia)Sle salt thereof
substituted by one or nore groups selected from
hydr oxy, al kyl, al koxy and hal ogen.
88 2. A conpound or pharnaceutically acceptable
salt thereof according to claim1 having Formul a
X1l Formula X1 3Fomndamilbund according to
claim1 or ZHor a phar maceutical |l y acceptabl e
salt thereofff wherein Ais a group of the formula
ergiA3n is an integer froml to 9. 4.
ording to claiml1, 2 or 3 or a
al4y acceptable salt thereof wherein
has fwo @arbon atoms. 5. A conpound
ng to any one of the preceding clains or a
fceutically acceptable salt thereof wherein
Bis a group of the formula - (CF2)n, CF3 wherein
mis O or an integer of fromlto 9. 6. A
wherem@rsoajgcbm@fdhel |fmg1ula) -AB/whersin is lasstresght, branghexdt or cyclic

A e

,perﬂuow{wgrbutp d)fS’rcﬁﬁ 1i tﬁtﬂyedirbbhmiﬁstw@h&emml & Snyonawf -OH, a
rom'1l 7. AcC ordlng to

I nte :
sulphagpis AP BNCAPLPRIECUOI B (FOPDBEHNOIENG Lok @ Sulphonate
group Blhﬁ rs@lﬁfho\“@ﬁﬁc% g:dhﬁ”hh& d%ﬁbﬂ@l?ns%sﬂf‘u@edlgy on8- orArnore groups

npound according to claim1 or a

selectegﬁmwwml;almémddkﬁi@g%lt t her eof wherein

group Gis 3,3,3-trifluoropropyl (-CH2CH2CF3)

9. A conpound according to any one of the

precedi ng clainms or a pharnmaceutically acceptable

salt thereof wherein Rl is a sul phamate group.

89 10. A conpound according to claim1 having the

formul a Ei 2No2So




or a pharmaceutically ac%gpt abl e salt thereof.
11. A conpound accordi ng®fo any one of the
precedi ng clainms or a pharnmaceutically acceptable
salt thereof wherein Rl or the sul phamate group
is of the formula RA \Il Ns--0- Il R50 wherein
2. Réconmsbun cripharmdendicdignadopptabliesaletherearacebrding to claim 1
cl oal kyl, al kenyl and aryl, or together
ha‘”“gﬁéﬁﬁ%é@eﬁ{ al kyl ene, wherein the or each al kyl or
cycl oal kyl or al kenyl FgrimupKilonal Iy contai n one
or nore hetero atons or groups. 12. A conpound
accor di ng t& claim1l or a phar maceutical l'y

“and R5 is H 13.A compound

l.aim 12 or' a pharmaceutically

al t~@r conpl ex thereof wherein R4 and
90 or a pharmaceutically acceptable
ereof . 15. A pharnaceutical conposi tion

3. gf)cgpn{léosulfg?q;%q@ lg) gwg ::T%rcg Cé]%r%gg%@g%{hgfsf%eptable salt
thereoﬁlﬁlléréiﬁeﬁi R04 gRRIp &FAé lfdan(EEIg)anhérem n is an integer from 1 to

phar maceut i cal 'y acceptable carrier, diluent,
9. exci pient or adjuvant. 16. A corrpound accordl ng
to any one of clainms 1 to 14 or a
phar maceuti cal | y accept abl e sal tthereof: for use
4. Arcomgrtiuaidrescording to claim 1, 2 or 3 or a pharmaceutically acceptable

salt thereof wherein group A has two carbon atoms .

5. A compound according to any one of the preceding claims or a
pharmaceutically acceptable salt thereof wherein B is a group of the formula -

(CFz)m’CF;‘; wherein mis 0 or an integer offrom1tc 9.

6. A compound according to any one of claims 1 to 4 or a pharmaceutically
_acceptable salt thereof wherein group G has the formula -(CH2)n(CF2)mCF3 wherem n

is an integer from 1 to 9, m is 0 or an integer from 1 to 9.

7. A compound according to claim 6 or a pharmaceutically acceptable salt

thereof wherein n+m is between 1 and 10.

8. A compound according to claim 1 or a pharmaceutically acceptable salt

thereof wherein group G is 3,3,3—triﬂuor6propy! (-CH>CH2CF3) .

9. - A compound according to any one of the preceding claims or a
pharmaceutically acce.ptablé salt thereof wherein R' is a sulphamate group.



17. Use of a conpound according to any one of
clains 1 to 14 or a phar #Bceut i cal | y acceptabl e -
saltthereof in the manufacture of a
pharmaceutical for the treatnment of cancer. 18.
10.  Bsmwnspound dicoording to lckinm 1iTaving:thei farmuia cancer i s
sel ected from epdocrine dependent cancers. 19.
Use acco' rdin o claim 18 wherein the cancer is
cancer of metriumor prostate.

HoNO,SO

or a pharmaceutically acceptable salt thereof.

11. A compound according to any one of the preceding claims or a
pharmaceutically acceptable salt thereof wherein R'! or the sulphamate group is of

the formula
R* o
N
N—8&—0
/]
R® o

wherein R* and R° are independently selected from H, alkyl, cyc[o-alkyI; alkenyl and
. aryl, or together represent alkylene, wherein the or each alkyl or cycloalkyl or atkenyl

or optionally contain one or more hetero atoms or groups .

12. A compound accdrding to claim 11 or a pharmacsutically acceptable salt or

complex thereof wherein at least one of R*and R%isH.

13. A compound according to claim 12 or'a p'harmaceutica!‘ly acceptable sait or

complex thereof wherein R* and R® are H .
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14. A compound according to claim 1 having the formula

_ o
N/\/CF3
0
HO

ora pharmaceutibal!y acceptable salt thereof.

15. A pharmaceutical composition comprising a bompound according to any one
of claims 1 to 14 or a pharmaceutically acceptable salt | thereof optionally

“admixed with a phannéceutically acceptable carrier, diluent, excipient or adjuvant.

16. A compound according to any one of claims 1 to 14 or a pharmaceutically

acceptable salt thereof for use in medicine.
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17. Use of a compound according to any one of claims 1 to '14 or a

pharmaceutically acceptable salt thereof in the manufacture of a

pharmaceutical for the treatment of cancer.

18. Use according to claim 17 wherein the cancer is selected from endocrine

dependent cancers.

19. Use according to claim 18 wherein the cancer is cancer of the breast,

endometrium or prostate.



